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THE IMPORT DUTY ON SCIENTIFIC 
JOURNALS. 


Tue failure of Congress last session to put 


books and periodicals on. the free list was, 
whatever some of our literary friends may 
think, a serious disappointment to many 
scientific workers. As to the general free- 
trade question, or the impolicy of imposing 
a tax on mental culture, we have nothing to 
say here; and, indeed, nothing that scientific 
men could say would at present have any 
practical effect against the influence which the 
publishers, with their capital and organiza- 
tion, exert whenever they think their interests 
threatened. We believe, however, that some- 
thing might be done by a combined effort of 
American scientific men to get the ‘duty re- 
moved from certain specified foreign journals, 
which no publisher in the United States 
would ever dream of reprinting, and which in 
no way compete with any American publica- 
tion. To take a few examples: the Quarterly 
journal of mathematics, the Repertorium der 
- physik, the Comptes rendus, and Pyliiger’s 
Archiv fiir die gesammte physiologie could 
never conceivably be reprinted in this country 
except at a loss. On, each number of these 
journals, as it arrives by mail, the subscriber 
is nevertheless forced to pay duty before it 
is delivered to him, and is frequently put 
also to the additional annoyance of. having 
to go in person to the post-office or customs- 
house. These vexatious duties protect no 
American interest. What they do protect, if 
any thing, is the European investigator from 
equal competition on the part of American 
workers, to whom the gaining of a knowledge 
of what is taking place in other countries in 


the various branches of science is made as 


costly as possible. 

It is useless to answer that all incorporated 
educational institutions get their periodicals 
duty free. Many of the most active workers 
have no college library within reach; still 
fewer colleges can afford to subscribe to 
more than a very limited number of scientific 
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journals; and all busy teachers and investi- 


gators know that it is essential to have at 


least the chief publications in their own 
special line of work always at hand for imme- 
diate consultation, or for perusal in a chance 
half-hour’s leisure, without the necessity of 
a pilgrimage to a library for the purpose. 
Happily, the day is rapidly going by when 
all expected from a college professor was, 
that he should .be pretty well ‘up’ in a toler- 
ably modern text-book, and be able to hear 
recitations from it. To maintain a worthy 
position among his fellows, and do his duty 
by his students, a professor nowadays must 
know something of all the recent work of 
importance in his own line of study; not ne- 


- cessarily know the details in each minute sub- 


division of it, but at least have skimmed over 
the recent publications, so as to be able to tell. 
an inquiring student where the latest papers 
are to be found, and give him some hint as to 
the comparative value of the investigations of 
different workers. To do this properly, a 
professor must. have the readiest access to the 
current literature of his own department. 
This ‘readiest access’ implies that he must. 
receive, personally all the more important 


journals at the earliest possible date. 


We venture to suggest to the American 
association for the advancement of science, 


that it appoint at its: next meeting a committee 


to draw up a definite list of foreign technical 
journals of mathematics, physics, chemistry, 
mineralogy, geology, geography, botany, zo6l- 
ogy, physiology, and ethnology, such as. do 
not compete with any enterprise of any pub- 
lishing firm in the United states; and then 
urge upon Congress the passage of a special — 
act, putting these journals on the free list. 
In England, France, and Germany, there are 
always to be found members willing to bring 
before the legislature the legitimate claims of 
science. We cannot doubt, that, if a suitable 
bill were drawn up by official representatives 


of science in the United States, some member > 


of Congress could be found to introduce and 
support it. If. judiciously framed, so as to 
touch no publisher’s pocket, and vigorously 
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supported by the influence: of the scientific 
men of the country, such a bill could, we feel 


certain, be passed through Congress, liberat- 


ing us from this tax, which falls heavier on 


men the poorer they are and the.more faith-_ 


fully they tr y to do their duty. 
Some of our most esteemed literary idols 


have lately astonished us by signing a state-_ 


ment which seems to imply, that, in their 
opinion, American literature needs coddling 
to keep it alive. They must decide in their 
own line of work. We are certainly not less 
proud of, or less desirous to cherish, Ameri- 
can science than they are American letters, 
and, we are bold enough to think, with at least 
as much reason. We are sure that we give 
- expression to the conviction of all American 
scientific men when we say that we believe in 
no isolated American science. The accurate 
_ Study of nature is the common duty of all 
civilized od what each does helps all the 
rest. | | | 
In this connection, we are rejoiced to find 
that most American artists have taken a posi- 
tion in regard to art agreeing with ours in 
regard to science. The attitude lately taken 
by certain prominent authors is but one sign, 
among several, of a certain tendency in Liter- 
ature to fall from its former lofty ideals; and, 
losing the characteristics of a profession, to 
become simply a trade, followed for the sole 
sake of the money to be made at it. If this 
does happen, then Art and Science will have 
to take the place once held by Letters, and 
strive to keep alive the belief that there are 
more worthy aims in life than getting’ the 
largest possible number of dollars for one’s 
work, whatever it: be. We do not, however, 
now ask our. literary friends to expose them- 
selves to a promiscuous, and, as they appear 
to think, debasing competition: we only ask 
to be allowed, duty free, a limited number of 
purely technical journals; and we shall still 
read with delight the Autocrat and the Pro- 
fessor, although sorely pained that our own 
familiar friend, in whom we trusted, has done 
what lay in his power to make it difficult for 
us to learn our anatomy. 
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THE MICROSCOPIC EVIDENCE OF A 
LOST CONTINENT. 7 


Mucu interest has been attached to St. 
Paul’s rocks, situated in the mid-Atlantic 
nearly under the equator; since they were 
stated by Darwin’ to be unlike any rock he 
had ever met, and that they were not volcanic. 
Darwin’s words have caused these rocks to be 
looked upon as forming a portion of the lost 
Atlantis; those holding that view overlooking 
the fact that Darwin simply meant that they 
were not rocks of volcanic origin such.as those 
he had any acquaintance with. That they 
were not eruptive or volcanic of earlier date 
than the other islands in the Atlantic, he was 
not in a position to assert, and evidently did 
not intend to do so. Being of different mate- 
rial from the other Atlantic islands, they might 
even be of comparatively modern origin, and 
still not show especial traces of their eruptive 
Situated as these islands are, no 
relation of the rocks of which they are com- 
posed to the adjacent rocks can be ascer- 
tained: hence the only resort is to study the 
structure and composition of the rock-mass 
itself, and to ascertain what evidence it may 
afford. | 

‘When these rocks were examined in situ by 
the members of the Challenger expedition, 
they were thought by Mr. Buchanan to be ref- 
erable to the serpentine group, but by Prof. 
Wyville Thomson to have been formed by the 
‘ejecta of sea-fowl.’ ? 

In this state of affairs, the material collected 
was wisely placed by Mr. John Murray, who 
had charge of the Challenger material, in 
the hands of a competent lithologist, Rev. A. 
Renard, 8.J., curator of the royal museum of : 


natural history at Brussels. 


When studied microscopically these rales 
were found to be composed of olivine, enstatite, 
actinolite, chromite, or picotite, and a pyroxene 
mineral. When M. Renard first examined 
these rocks, he thought that he discovered in 
them certain structures which he regarded as 
fluidal.? He therefore held that these rocks 
were of eruptive origin; but in some publica- 
tions recently issued he has modified his views, 
and is inclined to regard the structures seen as 
schistose and not fluidal.* 

M. Renard then endeavors to show that 
these may be metamorphic sedimentary rocks. 


1 Volcanic islands, 1851, pp. 31-33, 125. 

2 Voyage of the Challenger, ii. 100-108. 

3 Neues Jahrb. min., 1879, 389-394. 

* Description lithologique. des récifs de St. Paul (Ann. soc. 
belge micr., 1882, 53 pp.) ; Report‘on the petrology of the rocks 
of St. Paul ’(Scient. results voyage Challenger, 1873-76, Narra. 
tive, 1882, ii. app. B, 29 pp., 1 plate). 
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and therefore, according to him, true schists ; 
hence he would argue they are the remains of 


an extensive land area — an Atlantis — of 


which, owing to denudation, only these few 
remains are left. His arguments are based on 
the apparent microscopic schistose structure 
of the St. Paul’s rock, and on the fact that 
certain olivine rocks have been found asso- 
ciated: with crystalline schists. 

In examining the first evidence, the writer 


may state, that he has in his. possession. two. 


specimens of these rocks, sent. him by Mr. 
John Murray ; and therefore the evidence that 
their sections afford will be given. The sec- 
tions of one-——the least altered —are com- 
posed of olivine, enstatite, diallage, picotite 
or chromite, magnetite, pyrite, actinolite, and 
serpentine. : 

While M. Renard remarks that all the min- 
erals have their principal axis parallel with the 
supposed schistose or fluidal structure, they 
are found by me to stand in every direction 
regarding that structure,—even at right an- 
gles to one another. Indeed, no structure has 
been seen: by me that I can regard as truly 
schistose or fluidal. — 

_ A structure does exist somewhat resembling 
a schistose one, which appears to be the result 


of secondary alteration of the rock-mass. M. 


Renard states that the rock is fresh and unal- 
tered in certain of the specimens, and one of 
mine answers to his description of his sup- 
posed unaltered rock. He further states, that 
the structure of this rock is peculiar, and un- 
like that of other olivine rocks. My sections 
lead me to a somewhat different conclusion. 
In them, portions were found that I regard as 
the original, unaltered rock. These showed 
the same structure and characters that other 
unaltered olivine rocks show, and do not ap- 
pear to be of any abnormal type. 

The main portion of the rock which M. Re- 


nard regarded as groundmass, and held to be | 


unchanged, is, in my opinion, greatly altered, 
and contains only remnants of the original 
minerals.of the rock. He regards this ground- 
mass as composed entirely of olivine grains, 
but of this I have grave doubts. The micro- 
scopic characters of this groundmass do not 


appear to me to be those of ordinary olivine, 


but rather those of minerals of secondary ori- 
gin. That this groundmass is of secondary 
origin, for the most part, is shown by its oc- 
currence along the fissures in the unaltered 
olivine; by its relations to the minerals that 
it surrounds, — which relations are the same 


as those existing between the original minerals. 


and their .alteration products in other rocks ; 
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and by the so-called schistose structure. I 
do not design to call in question the work of 
M. Renard, who is a: thoroughly competent 
observer, and whose sections have not been 
seen, but rather to show that the characters 
in my sections do not, in my judgment, bear 
out the conclusion derived by him from his. 
Questions of this kind are largely dependent. 
upon the methods of work and the kind of 
study to which the observer has devoted him- 
self. M. Renard has given much time to the 
study of crystalline schists and the older erup- 
tive rocks ; while the present writer has, for a 
number of years, devoted much of his time 
to the study of unaltered rocks, and to the 
tracing of their various types through to the 
extreme phases of alteration, studying both 
modern and ancient forms, with especial ref- 
erence to their origin and development. It is’ 
therefore natural that we should both look at 
the St. Paul’s rocks from a somewhat different 
stand-point. | 


But to continue. It is contrary to the laws 


of physics and chemistry, that a mineral in 


the process of alteration should produce itself 
again. Alteration is rather a passage from 
an unstable to a more. stable compound in the 
conditions to which the rock is then exposed: 
hence the resulting mineral in this case must 
belong either to another variety of olivine, 
or to a distinct mineral species. This would 
hold good if more than one mineral should be 
formed. 

The actinolite, picotite or chromite, magne- 
tite, pyrite, and serpentine, are regarded by 
me as secondary products in this case, and 
not original minerals. 

In the places showing the unaltered condi-— 
tion of the rock, the granular structure is the 
same as that believed to be due to crystalli- 
zation from an igneous magma, and not owing 
to detrital action. 

The specimens sent me show that they are 
surface and weathered specimens, to which 


cause is probably due much of the difficulty 


met in their study. It is to be hoped, that, 
should St. Paul rocks be visited again, great 
pains will be taken to procure specimens as 
far in the solid rock as possible. | 
Microscopically, then, the writer holds that 
these rocks afford evidence in their structure 
and composition favoring the view that they 
are eruptive, while in his sections he can find 
nothing supporting the theory of M. Renard. . 
It now remains to look at the question of 
the association of olivine rocks with schists as 
proving that they are both of a common origin. 
This line of argument the writer had occa- 
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sion to meet in reference to rocks of a differ- 
ent composition a few years ago.! M. Re- 
- nard’s line of argument would prove that a dike 
In conglomerate had the same origin as the 
conglomerate itself, — would prove, that, when 


sandstones and lava-flows are interbedded, both 


have a common origin. In any voleanic dis- 
trict we have mingled in inextricable confu- 
sion lava-flows, ashes, scoriae, dikes, and 
sedimentary rocks: are these all of common 
origin because they are associated? Is a lava- 
flow, buried by the seashore sands, of like 
origin with the sand? In our older rocks we 
have dikes cutting in every direction: are they 
the same as the rocks they cut? | 

The only proof regarding the origin of as- 
sociated rocks is the relation that they bear 
to one another: 
in itself is no proof. | 

In another respect M. Renard’s argument is 
faulty, inasmuch as it assumes that all crystal- 
line schists are of sedimentary origin. Erup- 
tive are, as a rule, more subject to alteration 
than sedimentary rocks ; therefore, in propor- 
tion to their abundance, they are more com- 


monly found as metamorphic rocks than the 


others. One of the common metamorphosed 
characters of eruptive rocks is a schistose 
structure, and the mere fact that a rock shows 
such a structure affords no proof of its origin. 
The writer has seen a well-marked schist 
cutting in a dike directly across the stratifi- 
cation of a conglomerate, —it was, of course, 
a. metamorphosed basic, eruptive rock, — and 
he has seen numerous other examples of a 
simtlar character. 

The best evidence regarding the origin of 
the olivine rocks is in behalf of their erup- 
tive characters, as M. Renard points out: on 
the other side, positive evidence seems to be 
wanting, it being rather a matter of personal 
opinion than facts. In such cases as those 
examined by Professor Bonney, and the one 
studied by the present writer on Lake Supe- 
rior, the facts and evidence in behalf of their 
eruptive origin are clear and explicit. So far, 
then, as the mineralogical constitution of the 
St..Paul’s rocks go, it points rather towards 
an eruptive than a sedimentary origin for them. 

Indeed, did it not, it is difficult to see how 
any denudation could take place so far down 
in the sea, as is here required, when, as M. 
Renard admits, there is no evidence that any 
sinking has occurred.’ 

The writer would therefore hold that the St. 
Paul’s rocks offer no evidence in favor of 


1 Proc. Bost. soc. nat. hist., 1880, xx. 470-479. 
2 See also Prof. A. Geikie, Nature, 1882, xxvii. 25, 26. 
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‘The only contestant for the prize in 1881 was 
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their being the remains of a lost Atlantis ; but 


rather that they are of eruptive origin, like the 


other Atlantic islands, although probably of 
earlier date than the prevailing rocks upon the 
latter. . E. Wapswortu. 


THE PASCAL HEXAGRAM. 


Tue Royal academy of Belgium in 1879, and 
again in 1881, offered its prize for a solution of 
the following question: ‘‘To extend as much 
as possible the theories of the points and lines 
of Steiner, Kirkman, Cayley, Salmon, Hesse, 
Bauer, to the properties which are, for higher 
plane curves and for surfaces and curves in 
space, the analogues of the theorems of Pascal 
and Brianchon (see, for these last, the writings 
and Folie).’’ 


Professor Veronese of the university of Padua, 


~whose work on the subject of the original theo- 


rems was already well known. To the paper 
submitted by him, the Belgian academy, 
advised by its committee, consisting of MM. 
Folie, Catalan, and de Tilly, declined to award 
the prize ; and the paper has, in consequence, 
been published in full in the Annali di mate- 
matica (xi., Dec., 1882, 143 p.) with the report 
of M. Folie, and a commentary thereon by 
Veronese. It is a controversy of unusual live- 
liness fora mathematical one. Before entering 
upon its merits, we shall give a summary of 
the memoir of Professor Veronese. 

The extensions of the properties of the Pascal 
hexagram hitherto proposed have been special, 


and not. general, and hence are incapable of 


being carried farther. When, for instance, the 
six perfectly arbitrary points on the conic are 
replaced by six generatrices of the hyperboloid, 
three must be taken from one system, and three 
from the other; and one gets, with this restric- 
tion, only a single pair of lines, corresponding 
to one conjugate pair of the twenty Steiner 
points. Cremona’s extension to a cubic in- 
space, on the other hand, can be obtained by 
simple projection from the hexagram in a plane 
conic. To develop these special, uninterest-— 
ing, easy results would not be, according to 


Veronese, to answer the proposed question ; 


so, leaving them one side, he proceeds to the 
application of a different method, — the theory 
of substitutions. His method is, in brief, to . 
represent the six points on a conic by six 
values of a parameter, whose permutations 
give, from any figure whatever which they 
represent, seven hundred and twenty figures 
of the same kind, or a divisor of 720. If, for 
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instance, the parameters are the homogeneous 
co-ordinates of a point in a five-dimensional flat, 
one gets, by permuting them, seven hundred 
and twenty points, which correspond in twelves 
to the sixty Pascal lines. The analogy is pre- 


cise ;, for the two figures have the same alge- . 


braic base, namely, the substitutions. In his 
former paper, Veronese forms, for convenience, 
out of the six fundamental points, fifteen tri- 
angles, and, out of the sixty Pascal lines and 
Kirkman points, six configurations IZ, consist- 
ing each of ten Pascal lines and ten Kirkman 
points, poles and polars with respect to a 
conic. He finds, that, in a five-fold flat, to 
the triangles correspond fifteen surfaces of the 
second order in four dimensions; to the sixty 


Pascal lines, sixty surfaces of the fourth order 


in three dimensions; to the twenty Steiner 
points, twenty surfaces of the sixth order in 
two dimensions; and, to the six figures IZ, six 
configurations IZ, represented in the theory of 
groups by the six remarkable six-valued func- 
tions found by Serret (Liouville, 1850). As 
a sample of the vast multitude of propositions 
given concerning these figures and spaces, we 
may take the following: the seven hundred 
and twenty points obtained by permuting the 


six co-ordinates form a hundred and twenty 


cycles of six points on rational curves of the 
fifth order. ‘They lie in sixes on conics in 
twenty-four hundred planes, which pass by 
hundred and twenties through the twenty in- 
tersections of the space unity with the faces of 
the fundamental pyramid. ‘They are in twen- 
ty-fours in four hundred and fifty threefold 
spaces, which go by thirties through the in- 
tersections of the space unity with the fifteen 
threefold faces of the fundamental pyramid ; 
and in hundred and twenties on thirty-six four- 
fold spaces, which go by sixes through the 
intersections of the space unity with the six 
fourfold faces of the fundamental pyramid. 
Such properties as these are simple and inter- 
esting in space of high degrees; but it is well 
to utilize them also for space of two and three 
dimensions, which Veronese does by means of 
his method of projection (Math. ann., xix.). 

Thus for every complete tetrahedron, penta- 
gon, and hexagon, in space of three dimen- 
sions, he gets configurations of points, lines, 
and curves, like those of the Pascal hexagram, 
and so for every triangle, quadrilateral, penta- 
gon, and hexagon of the plane ; and he remarks 
that the same method might be applied to 
configurations determined by any value of 
in a space of n — 1 or less dimensions. An- 
other geometrical interpretation of the groups 
of substitutions of six letters.is given by six 
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linear complexes of lines in involution two and 
two (Klein, math. ann., ii.). They determine 
fifteen surfaces of the second order, whose in- 
tersections are sixty curves of the fourth order 
corresponding to the sixty Pascallines.. There 
is also a theorem analogous to the Pascal theo- 
rem for a rational quartic in fourfold space. 
M. Folie, in his report on this paper, com- 
plains that the contestant has refused to 
understand the question in the plain sense in 
which it was proposed; that he should have 
started out from the propositions which in 
M. Folie’s book, ‘Sur les fondements d’une 
géométrie supérieure Cartésienne,’ are said to 
be analogous to the Pascal properties, namely, 
that in a plane cubic curve opposite sides of 
two quadrilaterals cut in a line, and that in 
a cubic surface opposite faces of two tetrahe- 


—drons cut in four lines in a plane; that, after 


having extended the question as far as possi- 
ble in this direction, it was open to him to 
take another point of view, and even that 
which he has taken, though that is perhaps 
least of all susceptible of generalization. 
This work, he says, is remarkable and highly 
original, and would have deserved the prize 
had it been the aim of the academy simply to 
call forth a work of that description; but its 


object was to engage young geometers in.the — 


way already opened in his own memoirs, and. 
to provoke them to researches which should 
complete those of the Belgian school of 


geometers, according to the expression of 


M. Chasles. This the author has not done: 
the guestion, hence, remains unattacked, and 
will continue to be retained upon the pro- 
gramme of the academy. Veronese, in reply, 
very pertinently inquires why it was not 
equally incumbent upon the contestant to 
follow in the way marked out by the Italian 
and the French schools, by Cremona and by 
Serret, and maintains that the prize is wrong- 
ly withheld on account of his having followed 
a new and original way instead of that which 
M. Folie professes to.have pointed out to the 
geometers of the future. He admits that his 
results are not very susceptible of generaliza- 


tion, for the reason that they are already so 


extremely general. He complains that M. 
Folie has given no idea.of the contents of his 
paper, — the usual task of a rapporteur, — and 
that, in each instance in which he refers to it, 
he fails to understand it. .M. Folie says, for 
example, that Veronese has applied his method 


to cubics in space because he could, but not to 


plane curves or surfaces of order higher than 
the second, because his method was not there 
applicable; while, in fact, Veronese obtains 
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his results for curves in space not at all by 
application of his method, but by simple pro- 
jection from the Pascal hexagram... M. Folie 
objects to Veronese’s using the term ‘ involu- 
tion’ instead of ‘ cyclic homography ;’ but an 
examination of the table of contents might 
have shown him that Veronese devotes a sec- 
tion of his paper to cyclic homographies, and 
he gives simply a natural extension to the 
ordinary meaning of the term ‘ involution.’ 


But, worst of all, M. Folie makes a singular slip 


in the enunciation of the original question, for 
there are no points or lines in the figure which 
are known as the points or lines of either 
Hesse or Bauer. At the end, Veronese turns 
the tables upon his opponent, and points out 
several striking inconsistencies in his memoirs, 
and several instances of his peculiar ‘ art of 
phrasing: ’ as, ‘¢ The greater part of these [| M. 
Folie’s | theorems had not yet been discovered, 
in spite of the depth and penetration of geom- 
eters; ’’ ‘¢ To deduce the corollaries from them 
would be an enterprise which would require, 
perhaps, years of labor;’’ ‘* It is a field 
which I have cleared, and in which those 
who follow will find an a aip ie harvest of dis- 
coveries.’ 
— In conclusion, we can but share the regret 
expressed by the direction of the Annali, that 
academies should so frequently provide un- 
wisely for the advancement of science, either 
by proposing subjects which are too special, 
or by compelling authors to follow in their 
solution a direction determined a priori. 
CuristinE Lapp FRANKLIN. 


OCCURRENCE OF AMBER NEAR 


TRENTON, N.J. 


At the April meeting of the Trenton natural 
history society, the occurrence of amber in the 
bed of Crosswicks Creek was referred to, and 
no one of those present reported success in 
searching for.it. The authority for its occur- 
rence rests wholly, I believe, upon the state- 
ment in Comstock’s Mineralogy (Boston,1827), 
that it occurs ‘ near Trenton, N.J.,’ and, again, 
_*¢ that found near Trenton occurs in small 
grains, and rests on lignite, or carbonated wood, 
or even penetrates it’’ (p. 297). I have sev- 
eral times met with small grains or pebbles of 
the mineral in the bed of Crosswicks Creek, 
and in 1860 found a mass as large as a pea, 
which I gave to the late W. S. Vaux, Esq., of 
Philadelphia. These small grains of amber, 
found in the bed of the creek, are undoubtedly 
derived from the beds of clay which are exposed 
in the bluff forming the southern bank of the 
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creek. Clays of the same character and age 
(cretaceous) occur nearer Trenton than Cross- 
wicks Creek; and in them, also, occurs. much 
fossil wood. In and on this, grains of amber 
are not uncommon. They are usually very 
small, and difficult to detect. The fossil wood 
in this cretaceous clay is soft and very ‘ recent’ 
in appearance, and burns with an uncertain, 
flickering flame. The scanty traces of amber 
found with this — derived, I suppose, from it 
— jis the fossilized sap of the trees now found 


in these deposits of clay. 


CHARLES C. ABBOTT. 


THE TOTAL SOLAR ECLIPSE OF pre 6. 


Tur U.S.S. Hartford, which sailed from 
Callao, Peru, March 22, w ith the American and 
English astronomers on board, arrived at Caro- 
line Island April 20, sixteen days before the 
date of the eclipse. The island is in reality a 
chain of small islands of coral formation, encir- 
cling a lagoon; the length of the enclosure 
being about seven miles and a half, and the 
breadth one mile and a half. The land 3 is low, 
but supports an excellent growth of grass and 
other vegetation, including a number of cocoa- 
There are no permanent inhabitants ; 
but the island is leased by an English firm 
which deals in guano, cocoanuts, and other 
products of this and similar Pacific islands. 
An agent of this firm visits the island occa- 
sionally, and superintends the work of those | 
employed. Seven persons were found living 
on the island for the time being, having been 
brought there from Tahiti two months before. 
These were four men, one woman, and two 
children. ‘There were two large frame houses 
in excellent condition, besides several smaller 
houses, which furnished comfortable accommo- 
dations for the party, and also for the French 
astronomers, who arrived two days later in the 
L’Eclaireur. The latter party was composed 
of the following scientific men: M. Janssen of 
Meudon; M. Tacchini of Rome; M.. Palisa 
of Vienna, formerly of Pola; M. Trouvelot of 
Meudon, formerly of Cambridge, Mass. ; and 
M. Pasteur, photographer, also of Meudon. 

The landing of the heavy cases containing 


the instruments was accomplished with diffi- 


culty, as even the small ship’s boats could not 
come within several hundred feet of the shore, 
which was composed of rough coral rock. The 
cases were taken from the boats by men stand- 
ing in about two feet of water, and carried to 
the shore, thence across several hundred feet of 
coral rock to the land, and about a quarter of 
a mile farther to the site selected for the ob- 
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servations. After the completion of the land- 


ing, the men-of-war steamed away to Tahiti, | 


leaving selected members of their companies 
to assist in the work. The American party 
was favored with the help of Messrs. Qual- 
trough, Dixon, Fletcher, and Doyle, officers of 
the Hartford, and of ten seamen. 


The two weeks preceding the eclipse were 


occupied in mounting the instruments and. in 
other preparations. Pendulum observations 
during this time were made by Messrs. Preston 
and Brown, under instructions from the U.S. 
coast and seodetic survey. 
in general pleasant; though there was one 
severe rain-storm, and nearly every day there 
-were flying clouds with slight showers, as is 
not unusual in the region of the trade-winds. 
The wind was usually strong, and blew stead- 
ily from a direction varying from north to east, 
but never south of east, though the island. is 


in the heart of the south-east trade region. 


Eight inches of rain fell during the seventeen 
days which the party spent on the island, more 
than half of this in one storm on May 4 


The weather on the morning of May 6 was” 


cloudy and threatening ; but after several 
showers the sky cleared shortly before ‘the 
time of first contact, and remained clear the 
remainder of the day, with rapidly moving 
clouds. 


a cloud soon after the close of totality ; but the 
-observations were not interfered with, though 
there was at all times haze in the atmosphere. 
Your readers have already been informed of the 
nature of the observations planned. All these 
were carried out successfully, with results which 
will be given in full detail in the official report 
of the expedition. A summary of these results 
can, however, be given at the present time. 


Professor Holden swept for intra-Mercurial 


planets, but discovered none. Spectroscopic 
observations were made by. Dr. Hastings: and 
Messrs. Rockwell, Brown, and Upton, with 
interesting results. Dr. Hastings had devised 


a spectroscope by which the spectra of two _ 


opposite sides of the sun were brought into 
juxtaposition, and could be examined simul- 
taneously. ‘This instrument, which was at- 
tached to a 64-inch equatorial, was used 
especially to note the changes in the appear- 
~ance of the 1474 line on the preceding and 
following limbs of the sun as the eclipse pro- 
gressed. At the beginning of totality the 
1474 line extended to a height of about 12’ 
on the eastern limb of the sun, while on the 
western limb it was faint, and not more than 
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The weather was — 


One of these partially concealed the 
corona for about twenty seconds in the first 
minute of totality, and the sun was wholly in — 
-rance and Woods, the English members of the 
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4’ in height. As the eclipse progressed, the 
lines changed relatively, becoming’: sensibly 
equal at mid-eclipse, and the conditions at the 
close of totality being the reverse of those at 
the beginning. | This change was many times 
greater than any change due to the moon’s 
motion, and is regarded by Dr. Hastings as 
conclusive proof that the outer corona is main- 
ly due to diffraction. ‘The dark D lines were 
seen in the corona, and the bright hydrogen 
and magnesium lines by several observers. 
The relative height and brightness of the coro- 
nal rings seen in an integrating spectroscope 
were estimated. _ 

The duration of totality was five minutes 
twenty-five seconds. The corona was bright, 
and characterized by five well-defined stream- 
ers, a careful sketch of which was made by Dr. 
Dixon. The azimuths of the shadow-fringes 
at the beginning and end of totality’ were 
obtained, and their distances from each other 
estimated. The meteorological observations 


-taade by Mr. Upton showed a slight but well- 
defined rise in barometric pressure, a rise in 


humidity, and a fallin temperature. The tem- 
perature reached the values given at night, 
while the radiation thermometers indicated that 


the receipt of heat by the earth was almost 


wholly checked. The direction and velocity 
of the wind were unchanged duri ing the time of 
the eclipse. | 

The photographs obtained by Messrs. Law- 


party, who were assisted by Mr. Qualtrough 


of the Hartford, include a series of negatives 


of the corona to its outer limits, and also of 
the coronal spectrum. The latter contains a 
few bright lines, but not as many as were ob- 
tained by the same observers in Egypt a year. 
ago. The phenomenon of reversal of the 
Frauenhofer lines was also eucocee ty photo- 
graphed. 

The French astronomers obtained many pho- 
tographic negatives of the corona, and of the 
sky in the vicinity of the sun, to aid in the 
search for Vulcan. M. Palisa searched for 


intra-Mercurial planets without success. M. 


Janssen saw dark lines in the coronal spectrum, 
and M. Tacchini a faint spectrum resembling 
that: of comets in one of the coronal streamers. 
M. Trouvelot made a sketch of the corona, 
and devoted also a portion of the time to the 
search for intra-Mercurial planets. 

~The Hartford returned to Caroline Island 
on the 8th of May, and on the 9th sailed for 
Honolulu, which was reached on the 80th; a 
stop of four days having been made at Hilo, 
Hawaii, to allow a visit to the voleano of 
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Kilauea. The members of the expedition, ex- 
cept Messrs. Preston and Brown, who remained 
at the Hawaiian Islands to make pendulum 
observations, left Honolulu by the steamer 
Zealandia on the 4th of June, and arrived at 
San Francisco June 11. W. U. 
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technical society a piece of apparatus, shown in 
the illustration, which, when connectedin circuit 


with a telegraph-line, will show the varying 


strength of the current in the line, registering 
the results on a diagram. The earth-currents 
are generally very weak, and only can be 


Fie. 1, 


REGISTERING APPARATUS FOR EARTH- 
CURRENTS} 


For the purpose of studying the earth- 
currents on telegraph-lines, the instrument- 


maker, Wauschaff.of Berlin, has made for the 


earth-current committee of the German electro- 


F os the April number of Zeitschrift fiir instrumenten- 
unde, 


shown by the most delicate galvanometers, 
so that no registering apparatus requiring a 
great amount of force could be used. This 
necessitated the use of photography. That the 
observations might be independent of the hour 
of the day, an artificial source of light was 
used. The most sensitive dry plates were em- 
ployed, and, to keep out all extraneous light, the 
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whole apparatus is covered with a wooden box, 
removed in the illustration. This cover turns 
on the hinges at c, and, when closed, rests in 
the grooves f. ‘The tubes rand 2” are furnished 
with two cloth-lined metal collars, which can be 
pressed up against the box where the tubes pass 
through it. The outer end of r is closed with 
a plate in which there are three round holes side 
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it forms the driving-weight. The downward 
velocity is about 80 mm. per hour. This is 
sufficient to allow of changes from minute to 
minute being easily distinguished. For the 
purpose of allowing different rates of speed, 
it is proposed to put another rack on the back 
of S, which, by a sliding motion, may be made 
to catch on a second pinion of different size. 


Kabel: Seylir-Dresden 
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by side in a horizontal line. Before this plate is 
the diaphragm d, which can be turned on a ver- 
tical axis, and through which there is one hole. 
With this diaphragm the central opening in the 
end of r may be alone left open. In front is 
placed a kerosene lamp. From the flame of 
this lamp a fine pencil of rays passes through 
the hole in d, along the tubes r and 7’, and is 
reflected by a total reflecting-prism, p, which 
throws it on the mirror, G, of the galvanometer, 
which is connected in circuit with the line by 
the wires z. From the mirror @ the light is 
reflected back through the lens /, which brings 
the rays to a focus on the photographic plate. 
This plate is put in a holder, &, in the slide S, 
before the beginning of the observation. There 
are spring clamps on S, so that, when the cover 
is drawn from in front of the plate, the holder 
will remainin S. In order that it -may be pos- 
sible to expose the plate after the box-cover is 
put down, there is a slit covered with rubber 
cloth in the box, through which the fingers may 
reach the top of the plate-holder and pull out 
the sliding front. The slide S travels on guides 
F, and on one side is furnished with two roll- 
ers, and on the other with one; so that the 
movement may be as straight as the guide against 
which the two rollers press. In the front side of 
F there is a horizontal slit at the height of the 
focus of the rays. The back side of S carries 
a rack which fits a pinion on the driving-axis 
of the clock U. The downward movement of 
S is therefore regulated by this clock, of which 


For lesser changes the pendulum may be varied 
in length. 

The wires leading to the galvanometer are 
connected with a commutator. When the 
needle is in its position of rest, a straight line 
will be marked on the plate by an upward 
movement of the slide. From this line the 
deflections caused when the earth-currents pass 
are measured. Time-signals may be made by 
turning back the diaphragm d, when marks will 
be made on each side of the neutral line. From 
time to time, currents of known strength may 
be sent through the apparatus, and will pro- 
duce spots, as 0. 

Fig. 2 shows one of the diagrams obtained. 
The abscissa line was drawn through the por- 
tions a, which were marked by the light. The 
portions a are broken, and at these points 
occur the dots 0, the result of the known cur- 
rents. c, c are the time-signals. 


A NEW CONDENSING-HYGROMETER. 


EVERY one who has had occasion to use the com- 
mon form of condensing-hygrometer for the deter- 
mination of the dew-point of the air, as devised by 
Regnault, has found great difficulty in obtaining 
satisfactory results, especially if the air is in rapid 
motion, and there is a great difference between the 
dew-point and the air-temperature. 

Professor Crova of Montpellier, France, recogniz- 
ing these defects, has devised a new form of this ap- 
paratus which obviates many of the difficulties, and 
goes far toward making this justly important instru- 
ment one of precision. 
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The principle adopted is that of condensing moist- 
ure upon the inside of a polished cylinder the outside 
of which has been cooled. This instrument described 
in the Journal de physique, April, 1888, consists es- 
sentially of a brass cylinder, nickel plated, and highly 
polished on the inside, provided with two fine tubes 
near its ends. Through one of these, by means of a 
rubber. tube conducted to the exterior air or to any 
point at which it is desired to obtain the hygrometric 
state, the air is drawn into the polished cylinder 
by using an aspirating-bulb attached to the other. 
At the first extremity is placed a ground-glass plate, 
which permits light to enter. This light appears as 


_a bright annulus enlarged three times, as viewed by a 


magnifier at the other end. | 

_ The cylinder is supported in a box, through the 
' centre of which it passes horizontally. This box is 
provided with two openings, as in an ordinary con- 
densing-hygrometer, through which, by aspiration or 
' by blowing, ether contained in the box may be evapo- 
rated, thus lowering the temperature, which is indi- 
cated by a properly adjusted thermometer. | 


In observing, air is drawn into the eylinder by an 


aspirating-bulb, and at the same time the ether is 
evaporated. The moment dew appears on the inside 
of the cylinder, which is easily seen, the reading of 
the thermometer gives the dew-point. This may be 
‘readily obtained again and again with an error less 
than 0.1° C., or 0.18° F. | 

- Some of the advantages claimed, are the possibility 
of guarding against varying air-currents; the delicacy 
of adjustment; the ease and accuracy of observation 
with the magnifier; the easy manipulation of a 
uniform light, so difficult to obtain in the ordinary 
form; and the use of the apparatus in the house for 
determining the dew-point of the outer air. 

In regard to the last advantage claimed, it may be 

said, that if accurate results can thus be obtained 
- when the air-temperature is from — 40° to — 60°, or 
when there is a difference of forty or more degrees 
between the air-temperature and the dew-point, the 
instrument will be of great service; but there should 
be some means of aspirating the outside air through 
the ether, and the apparatus should be very carefully 
isolated by non-conductors of heat, as the heat of 
the room would make a sufficient cooling impossible 
under the conditions just named. The possibility of 
easily securing such isolation without interfering 
with the working of the apparatus seems the most 
important advantage to be derived from its use. 

H. A. HAZEN. 


THE RIGHT WHALE OF THE NORTH 
ATLANTIC. 


Tue four plates devoted in Dr. Holder’s recent 
paper on this subject ! to the external and osteological 
characters of the right whale of the North Atlantic 
(Balaena cisarctica Cope = B. biscayensis of Euro- 
pean cetologists), and the seventeen pages of text 
descriptive of the same, form a welcome and valua- 
ble contribution to the history of a species possessing 
peculiar interest. Its habitat being the temper- 
ate waters of the North Atlantic, — extending from 
the coast of Florida and the Bay of Biscay, north- 
“ward to southern Labrador and Iceland,—it was 
- pursued off the coast of Europe for centuries before 
the Greenland whale (B. mysticetus), the basis of 
the great northern whaling industry of modern 


1 Bull. Amer. mus. nat. hist., vol. i. no. 4, pp: 99-137, pl. x.- > 
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times, became known to Europeans. It was hunted 
by the Basques and Norwegians as early as the 
ninth and tenth centuries, was the basis. of the 
whale-fishery of the fifteenth and sixteenth centu- 
ries, and was already approaching extinction in 
European waters, when the great arctic or Green- 
land whale first attracted the attention of whalers, 
early in the seventeenth century. The latter, from 
its greater size, easier capture, and larger numbers, 
its greater yield of oil and superior quality of baleen, 
became at once the chief object of pursuit; and the 
earlier known species was quickly lost sight of as a 
commercial animal, except on this side of the Atlan- 
tic. Here it was the species chiefly hunted by 
American whalemen down to about the middle of the 
last century, when from its rarity its pursuit was grad- 
ually abandoned for that of the arctic species. The 
cisarctic animal was early known to the French as 
the ‘sarde;’ to the Norwegians, Dutch, and Germans, 
as the ‘nordkaper;’ and to the Icelanders as the ‘ slet- 


‘bag.’ To Americans it was known under the various 


names of ‘ northcaper,’ ‘Grand Bay whale’ (in refer- 
ence to the Bay or Gulf of St. Lawrence, where it was 
chiefly hunted), ‘ seven-foot-bone whale,’ and ‘ black 
whale.’ Under these names it was briefly described by 
various early non-scientific writers, and, in the works 
of the early systematists, was very inadequately char- 
acterized under various systematic names. It is the 
Balaena glacialis of Klein (1741) and Bonnaterre 
(1789), the B. islandica of Brisson (1756), and the B. 
nordcaper of Lacépeéde (1804). It was, however, prac- 
tically unknown to science, till the researches of 
Eschricht and Reinhardt, published in 1861, led to its 


rediscovery, having been, until. then, generally con- 


founded with the B. mysticetus. During recent years 
it has several times been taken off the coast of south- 
ern Europe and in the Mediterranean. These speci- 
meus have formed the basis of important memoirs, 
and given rise to additional specific names. It is, 
however, now commonly known in Europe as Balaena 
biscayensis, the name originating really with Gray, 
although almost universally ascribed to Eschricht, 


who merely designated the species by an equivalent 


vernacular name. It was redescribed by Cope in 
1865 as B. cisarctica, from a specimen taken at 
Philadelphia, the skeleton of which is now in the 
museum of the Philadelphia academy of natural 
sciences. Ruling out the name ‘ islandica’ of Brisson, 
on the ground that it antedates the binomial sys- 
tem, and ‘glacialis’ of Bonnaterre as untenable from 
its misleading tenor, we have left, of the earlier 
names, ‘nordcaper’ of Lacépéde, which is objectiona- 
ble only from its barbarous character, but no more 


‘so than hundreds of other names currently employed 


in zodlogy, save by a few purists who admit nothing 
that is unclassical. 

Dr. Holder describes and figures, 1°. The external 
characters of a male specimen taken off the New- 
Jersey coast in the spring of 1882; 2°. The skeleton 
of a specimen (sex unknown) stranded some years 
since on Long Island; 8°. Through notes furnished 
by Dr. G. E. Manigault, a specimen captured in the 
harbor of Charleston, 8.C., in January, 1880. Pro- 
fessor Cope’s specimen, and two of the three here 
mentioned, are more or less immature. There is, 


however, the skeleton of a fully adult example, 


taken at Provincetown in 1865, in the Museum of 
comparative zodlogy, of which, as yet, no description 
has been published. The New-Jersey example not 
having been preserved, there exist at present four 
skeletons of this species in American museums.: Dr. 
Holder figures the skull of the Charleston, the 
external characters of the New-Jersey, and the 
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skeleton of the Long-Island: specimens, and gives 
measurements and details of. the external characters 
and. osteology, all: of the highest importance; our 
only regret being that he did not, respecting some 
points, make fuller use of his opportunities. We wish 
we could speak with equal satisfaction of the his- 
torical portion of his paper, comprising one-half of 
his text. Besides numerous outrageous typographical 
errors (a partof which, however, are corrected on 
an errata slip), relating to proper names and titles 
of works (‘ Researches’ and ‘ Reserches’ for ‘ Re- 
cherches,’ ‘Seibold’ for ‘Siebold,’? ‘Van Benedin’ 
for ‘Van Beneden,’ both the latter in repeated. in- 
stances, and various others of like character, are 
‘among those still uncorrected), there are errors of 
statement of so grave a character as to require 
notice. It would seem, for instance, that only the 
merest novice in cetology could have been misled 
into supposing that the quotation given at p. 114, 
respecting a whale captured far up the St. Lawrence 
_ River in August, 1871, and reported as ‘ Balaena 
mysticetus,’ was any thing but a rorqual or fin- 
back whale (in all probability, Balaenoptera mus- 
culus), much less into anattempt to explain away 
the evident discrepancies to make it referable to the 
North Atlantic right whale; yet we find our author 
devoting several pages to an attempt at this absurd- 
ity. Again: in the strictures passed upon Scoresby 
(pp. 121, 122), he informs us that ‘‘ his. [Scoresby’s] 
inability to portray the subject pictorially was a 
misfortune,’’ and that ‘‘he furnished to science an 
incorrect’ figure, at second hand,’”’ of the B. mysti- 
cetus, and considers it ‘deplorable’ that ‘‘ nearly 
_ every book published to this day, having an illustra- 
tion of B. mysticetus, shows a manifest copy of 
Scoresby’s figure.’? That it was the best figure, if 
not quite correct in all points, of the species down to 
1874, when Scammon’s admirable illustration was 
published, has, I think, hitherto been unquestioned ; 
and if our author has evidence that Scoresby’s 
figure (or rather figures, for he gives two) was not 
original, its presentation would be undoubtedly 
a revelation to cetologists. That our critic of 
Scoresby is none too familiar with Scoresby’s ceto- 
logical writings is evident from his statement, that 
Godman (p. 129) ‘‘ gives a lengthy account of the 
mysticetus, with an amount of anatomical and physi- 
ological knowledge of the subject quite unusual;”’ 
the fact being, that Godman’s account is an unac- 
credited compilation from Scoresby, whole pages 
being taken entire, and without change, from Scores- 
by’s work, particularly in his notice of the whale- 
fishery. Bachstrom’s figure, published by Lacépéde 


as representing the nordcaper, and which is accepted | 


by Dr. Holder as such, recent eminent authorities 


have unreservedly referred to B. mysticetus; yet . 
on its interpretation as a representation of the © 


nordcaper rests much of Dr. Holder’s criticism of 
Scoresby. We are surprised to see no reference to 
the various recent original memoirs relating to the 
so-called B. biscayensis, either in the author’s formal 
notice of the ‘Right whale of Europe’ or in the 
bibliography of the general subject given at the end 
of the paper. In ‘the list of works referred to’ 
the uncorrected errata are numerous; ‘J. C. Gray’ 
(four times repeated), for example, standing for 
J. E. Gray,’ ‘Col. Hamilton’ (also on p. 129) for 
‘W. Jardine,’ etc., while there are also inaccuracies 
of dates. While, as above said, Dr. Holder gives us 
valuable information about the external appearance 
and osteology of the North Atlantic right whale, 
his historical résumé is seriously defective and mis- 
leading. | J. A. ALLEN, 
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FIG-INSECTS. 


Few insects offer more remarkable structural pe- 
culiarities, or have more puzzled systematists, than the 
minute Hymenopteraassociated with the caprification 
of figs. Part I: of the transactions of. the London | 


entomological society for 1883 opens with a very in- 


teresting illustrated paper by Sir Sidney S. Saunders, 
descriptive of fig-insects allied to Blastophaga from 


Calcutta, Australia, and Madagascar, with notes on- 


their parasites and on the affinities of their respective 
races. . re eS . 
It is chiefly as a contribution to the discussion of 
the affinities of these insects that Mr. Saunders’s 
paper possesses ‘so great an interest. In ‘the trans- 
actions for last year, Westwood, by certain authorita- 


tive statements, appeared to settle the place of the 
fig-insects (at least, for the genus Sycophaga) as 


among the Chalcididae, and not far from Callimome. 
He remarks, ‘‘ The structure of these fig-insects, es- 
pecially as shown in the females (whose character 
must be shown as more truly normal than that,of. the 


males), recedes so entirely from that of the Cyni- 


pidae that we cannot for a moment adopt the sugges- 
tion that ‘the fig-insects are Cynipidae. ... Hence 
M: Coquerel had no hesitation, in describing the 
female of one of his fig-insects, to give it the name 
of Chalcis? explorator; and it is impossible to com- 
pare his figure of that insect, or mine of Sycophaga. 
crassipes, with a female Callimome, and not be con- 
vinced that the fig species are most closely related to 
Callimome (many of the species of which are para- 
sitic upon the gall-making Cynipidae). The structure 
of the antennae (even to the minute articulations 
following the second joint), the fusion of the three 
terminal joints of these organs, the structure of the 
wings and wing-veins, and the long exserted oviposi- 
tor, sufficiently. prove that these insects must be 
placed in the great family Chalcididae.” . | 
Mr. Saunders differs from Westwood in these con- - 
clusions, showing that the place of the whole group 
must not be considered in so sweeping a manner. 
He disposes of the relationship of the group to Cal-. 
limome by the following points: 1. The minute ar- 
ticulations in the antennae of the female Sycophaga 


do not correspond with any in the same sex of Cal- 


limome, nor do they occur in Blastophaga, the antennae 
of which also differ in other respects from Callimome. ' 
2. The fusion of the three terminal joints, while 
found in Sycophaga, does not occur with Eupristina 
nor with Agaon. 38. The wing-veins differ inter se 
among the fig-insects, and Callimome does not coin-° 


cide with Eupristina in this respect; moreover, the | 
wings are invariably absent in the males of the fig-_ 


insects. 4. The ovipositor of fig-insects varies. in 
length, and always maintains an arcuate position. 


‘The argument which Westwood brought up ina later 


paper, of the similarity of the dentate genital claspers 


-of Sycophaga to those of Platymesopus and other 


Chalcids, Saunders disposes of by saying that this. 
character can have no tribal value, as it is found 


alike in Sycophaga and several of its parasitic asso- 


ciates; moreover, this character is not present in 
Callimome. . are Ss 

Mr. Saunders’s final conclusion is, that this anoma- 
lous group which he calls Sycophagides should be 


placed under the Cynipidae in the following man- 


ner:— ea 
1. Prionastomata. — Blastophaga Grav., Agaon 
Dalm., Sycocrypta Coquerel, Eupristina S. Saund., 
Pleistodonta S. Saund., Kradibia S. Saund, | 
2. Aploastomata. —Sycophaga Westw., Apocrypta 
a C. V. RILEY. 
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OPTICAL RESEARCHES ON GARNET. 


Ir has been for a long time known that all garnets, 
as well as some other isometric minerals (boracite, 
' analcite, alum, senarmontite, etc.), do not show the 
action on polarized light which would be required by 
substances crystallizing in the isometric system; and 
to find out the causes of these optical variations, and 


the laws which govern them, C. Klein has examined . 


(Jahrb. min., 1883, 87) as many as three hundred and 
sixty different garnet sections, cut parallel to differ- 
ent crystallographic planes, and from various locali- 
ties. His researches do not indicate that because 
garnets frequently show these optical variations we 
should refer them to some system of crystallogra- 
phy other than the isometric; for garnets from the 
same locality often show a great variation in optical 
properties; some crystals being isotrope throughout, 
others in part uniaxial or biaxial. Others, on the 
' other hand, have tried to explain the optical varia- 
tions by regarding the various isometric forms as 
made up of numerous prisms, either uniaxial or 
biaxial, united at the centre, and whose bases make 
up the external crystal faces. 
net substance as triclinic, and the various optical 
properties as the result of repeated microscopic twin- 
ning of the same. — 

The chemical composition does not influence the 
optical structure of the crystals, because the same 
optical phenomena are observed in garnets of differ- 
ent composition; and in garnets of the same compo- 
sition, but with different form, varying optical struc- 
tures are observed, even among crystals from the 
same locality. The form, however, in which the 
various garnets occur, governs the optical structure. 
Thus, in the octahedral garnets from Elba, what is 
called the octahedral structure is noticed. A section 
from this garnet cut parallel to an octahedral face, 
' examined in parallel polarized light with crossed 
nicols, shows a triangular centre, which remains 
~ dark, and three fields on either side, which are alter- 
nately dark and light as the section is turned, being 
dark when one of the sides of the triangle becomes 
parallel to the plane of either of the nicols. In con- 
vergent polarized light, the centre shows the dark 


cross of a uniaxial crystal, while from each of the: 


three sides a dark bar runs out into the side-fields 
at right angles to the edge. This indicates a crys- 
- talline structure made up of eight uniaxial prisms 
~ united at the centre of the crystal, and whose bases 
form the eight faces of the octahedron. A section 
cut near the centre of the crystal shows six of these 
prisms radiating out, while the upper and lower ones 
have been, of course, cut away. What is called the 
dodecahedral structure is observed on pure dodeca- 
~hHedrons. A section cut parallel to a dodecahedral 
face shows, in convergent polarized light, the appear- 
ance of two optic axes whose plane lies parallel to 
the longer diagonal of the rhomb. The tetragonal- 
trisoctahedral structure observed on crystals of that 
form shows, in sections parallel to the trisoctahedron 
faces in convergent polarized light, the appearance of 
two optic axes with very slight divergence, indicating 
a crystalline structure made up of twenty-four nearly 
uniaxial prisms united at the centre, and whose bases 
are the faces of the trisoctahedron. The plane of 
the optic axes is normal to the symmetry diagonal 
of’ the trisoctahedron face. In the hexoctahedron 
' structure the sections show a biaxial structure, and 
the plane of the optic axes is very variable. By 
making and examining artificial gelatine crystals, the 
author was able to imitate many of the optical varia- 
tions; and these seemed to be related to a contraction 
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working along the edges of the crystal, and normal to 
its faces. The greater the contraction along the 
edges in relation to that normal to the faces, so 
much greater will be the double refracting power of 
the crystal. The cause, then, of the optical varia- 
tions observed in many garnets seems to be tension, 
caused by unequal contraction, and this being in- 
fluenced largely by the external elements (edges) of 
the crystal gives to each form its peculiar optical 
structure. S. L. PENFIELD. 


_ GEOLOGICAL NOMENCLATURE. 


THE following resolutions concerning nomencla- 
ture, coloring, etc., were voted by the recent interna- 
tional geological congress : — 


I. Nomenclature. 


The elements of the earth’s crust are the mineral 
masses (masses minérales). 
_ The mineral masses, regarded from the point of 
view of their nature, take the name of rocks. Con- 
sidered from the point of view of their origin or 
mode of formation, they are to be called formations. 


a. Stratigraphical divisions. 


Regarded from the point of view of their age, 
mineral masses may be subdivided according to the 
following rules : — 

1. The word group (groupe) is applied to the three 
or four great divisions. Ex.: Secondary group. 

2. The divisions of the groups are designated by 
the word system. Ex.: Jurassic system. 

3. The divisions of systems of the first grade are 
designated by the word series (série), or by the terms 
section or abtheilung. Ex.: Lower oolitic section or 
series. . | 

4, The divisions of systems of the second grade 
are designated by the word étage, or by the corre- 
sponding terms, piano (Italian), viso (Spanish), 
stage (English), stufe (German), etc. Ex.: Ktage 
bajocien. 

). The divisions of systems of the third grade are 
designated by the term assise, or by its strict equiv- 
alents in the different languages. Ex.: Assise a A. 
Humphresianus. | 

6. The French expression couches (beds) may be 
employed as synonymous with assise. 

7. A certain number of assises combined will bear 


the name of subsiage (sous-étage). 


8. The first element of stratified masses is the 
strate or couche, schicht (German), stratum (Latin 
and English), sérato (Italian), retek (Hungarian). 


b. Chronological divisions. 


9. The word era (ére) is applied to the three or 
four great divisions of time, corresponding to the 
groups. . 

10. The length of time corresponding to a system 
will be rendered by the word period (période). 

11. The length of time corresponding to a series 
(section, série, abtheilung) will be expressed by the 
word epoch. . 

12. The length of time corresponding to a stage 
(étage) will be expressed by the word age..  — 


II. Colors and signs. 


1. Crystalline schists, rose-carmine (by preference) ; 
bright rose for the rocks of pre-Cambrian age; pale 
rose for those of indeterminate age. 

2. Primary group. Decision referred to the com- 
mittee of the map of Europe. 
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3. Secondary group (mesozoic). 
 Triasssic system, violet. 
Jurassic “ blue (lias, dark blue). 
Cretaceous ‘* —s green. 
4, Tertiary group (cenozoic), yellow, using light- 
_er shades as the beds become more recent. 
5. Quaternary deposits. Decision referred to the 
committee of the map of Europe. 
6. Resolutions of detail relative to shades, reserves, 
etchings, and letter notations. 


III. Rules concerning the nomenclature o 
species. 


1. The nomenclature adopted is that in which each 
animal and plant is designated by a generic name 
and a specific name. 


.2. Each one of these names is composed of a sin- 


gle Latin or Latinized word, written according to the 
rules of Latin orthography. 

3. Each species may present a certain number of 
modifications, related to each other in time or in 
space, and designated respectively under the name of 
mutations or of varieties. 'The modifications whose 
origin is doubtful are simply called forms. The modi- 
fications will be indicated, when requisite, by a third 
term, preceded, according to the case, by the words 
variety, mutation, or form, or the corresponding 
abbreviations. 


4, The specific name should always be precisely 


designated by the indication of the name of the 
author who established it. 
be placed in parentheses when the primitive generic 
name is not preserved; and in this case it is useful to 
add the name of the author who changed the generic 
name. The same disposition is applicable to varieties 
elevated to the rank of species. 

5. The name attributed to each genus and to each 
species is that under which it has been primarily 
designated, provided the characters of the genus and 
the species have been published and clearly defined. 

Priority will not be carried beyond Linné’s Sys- 
tema naturae, 12th edition, 1766. | 

6. In future, for specific names, priority will be 
irrevocably acquired only when the species shall have 
been not only described, but figured. 


LETTERS TO THE EDITOR. 
A. powerful direct vision spectroscope. 
Ata journal meeting in which Professor Rowland 


and the students of physics take part, an article came 


up for discussion which needs correction. In Comp- 


tes rendus, April 9, 1883, Ch. V. Zenger, in a note. 


entitled ‘ Spectroscope a vision direct tres puissant,’ 
claims a dispersive power equal to that of thirteen 
sulphide-of-carbon prisms of 60° angle for a spectro- 
scope composed of a parallelopiped of two prisms, — 
one of quartz, and the other of a mixture of ethyl 
-cinnamate and benzine,— combined with a third 
prism of crown glass of angle of refraction 27° 13’. 
He gives as the angles the three rays make with the 
perpendicular to the last prism after they have passed 
through, — 


Aww ee ew we ew ew AIDS 0’ 
DD se ah wae Ss ae we QE a. ODT 
HH... ee eee we 42° 55’ 


It will be easily seen that H should be negative in 
place of positive; which will make the dispersion 
between A and H 47° ee in place of 132° 55’ which 
the writer gives. H. R. GoopDNow. 

Johns Hopkins university. 
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Connecticut minerals. 


_ The towns of Middletown, Portland, Haddam, and 
Chatham, in this state, have long been famed as a 
region remarkable for the number of minerals occur- 
ring in the veins of coarse granite. Within the last 
few days two minerals have been discovered in these 
veins, which, so far as I am aware, have not previ- 
ously been reported. 

Torbernite has been found at Andrus’ Quarry, 
near the boundary between Portland and Glasten- 
bury, associated with autunite, the occurrence of | 
which has been previously reported. 

_ Rhodonite has been found at the White Rocks in 
Middletown. Wm. NortH RICE. 


Wesleyan university, Middletown, Conn. 
June 9, 1888. 


. Book reviews. . 
I wish to quarrel a little with the critic of Gage’s 


-* Elements of physics’ in your issue of June 8, p. B17, 


for not keeping the following promise, found in the 
‘Prospectus of Science for 1883:’ “To promote 
one of its chief objects, and as a distinctive feature © 


of the journal, SCIENCE will give its hearty support 
to those who.are endeavoring to introduce the study. 


of the natural and physical sciences into public and 
private schools, by drawing attention in every possi- 
ble way to the high importance of this measure, as 
well as by giving illustrated articles, plainly worded, | 
prepared by skilful hands, to guide the efforts of the 
teachers.”? He has failed to keep this promise by 
failing to give such information about the book he | 
reviews as ‘‘ those who are endeavoring to introduce 
the study of physical science into public and private. 
schools ’’ would like to have. Many teachers cannot - 
afford to buy every text-book they see advertised, and © 
therefore must needs trust to reviews to tell them 
enough of a book to. enable them to decide whether 
it is worth purchasing. In regard to a work on phys-- 
ics, they vee some such questions as the following 
answered : 
1. What is the plan of the book ? Does the au- 
thor expect the pupils to do experimental work, or 
that the teacher only will perform experiments ? 2. 
If the author wrote with the view of having experi- 
ments performed by the pupils, how well has he suc- 
ceeded in executing his plan? Has he succeeded in 
giving such experiments as will be of real service 
in laying the foundation of scientific work, and as 
can be performed in the short time that teachers in 
high schools and academies have for such work? 
Could pupils manage the experiments without the © 
aid of a teacher? 3. Does the author give any di- 
rections in regard to preparing apparatus ? If so, 
are these directions sufficiently exact and minute to 
enable an inexperienced person to follow them with- | 
out trouble ? | 
All of these questions a teacher would like to find 
answered in the review of a new book on physics. 
All the information he would get on these points 


from the review of Gage’s book is found in this sen- 
- tence: 


“‘The book is of merit as giving many exper- 
iments with apparatus of easy make.’’ The reviewer 
said more than this, of course; but this one sentence | 
is all to answer such questions as I have asked above. 

He was probably right in what he did say, which 
makes it the more to be regretted that he did not go'- 
farther. My quarrel with him is, that he did not say 
enough; that he did not say as much as your readers 
had a right to expect, — certainly not enough for those 
readers who had not seen the book, and wished to 
know whether it was worth buying. This suggests a 
question. Are reviews written for the benefit of 
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_those that have made the acquaintance of a book, or 
‘for those that have not? For myself, I can answer 


that I care most for the reviews of those books that. 


I have not seen. In conclusion, [ wish to say that 
Mr. Gage is a stranger to me, and I have never had 
any sort of communication with him. Whatever 
one might say in his behalf, my remarks were not 
made for his benefit, but to point out what I believe 
to be one of the first duties of the reviewer of a 
scientific book to his readers. Ss. T. M. 
Lexington, Va., June 13. 


[The limited space at our command will not allow 
of extended analyses of the many text-books of science 
which are continually appearing. A short notice 
either of their general merit or demerit is all we can 
give. In the case of Gage’s ‘Elements of physics,’ 
the reviewer used the book as a text to preach 
against the common custom of teachers in using the 


atomic theory in their explanations as if we knew - 


definitely that atoms exist.| | 


- Solar constant. 


Prof. C. A. Young has kindly called my attention 
to an unintentional oversight in my article entitled 
‘Solar constant’ (SCIENCE, p. 542). In the general 
equation sent me by him, ¢ represents ‘ degrees of 
heat,’ not ‘quantity of heat;’ and m represents 
‘time,’ not ‘unit of time.’ H. A. HAZEN. 


A z00-philological problem. 


On the New-England coast, where Mya arenaria is 
abundant, and known as the ‘ clam,’ an annelid which 
is common in the same localities is called the ‘he- 
clam,’ and is believed by many fishermen to be the 
male of the mollusk. 

_ In Norway, Mya arenaria is abundant in the fiords 
of the north. It has no economic uses; but its as- 


sociate, an annelid, the ‘ piir’ (said to be Arenicola 


piscatorum), is an important bait, and gives its name 
to the Mya which is called the ‘ piirschaal.’ 


Why should the common annelid and the common 


mollusk be thus associated in popular nomenclature 
in remote regions? It is interesting to observe that 
the form possessing commercial value in each in- 
stance gives its name to the one which is in lower 
esteem. | G. BROWN GOODE. 


The sun's radiation and geological climate. 


In my objecting (ScIENCE, p. 395) to the assump- 
tion that the dissipation of solar energy from loss of 
heat diminishes the supply of sun-heat received by the 

earth, I said, that, so far as there has been any change 
in the supply, it has been in the direction of an 
increase, and hence cannot explain the undoubted 
decrease in the temperature of the earth’s atmosphere. 
I think Professor Le Conte’s criticism (SCIENCE, 
p. 543), taken in its entirety, corroborates my position. 
He shows that the quantity of heat incident normally 
on a unit of surface ina unit of time varies as the 
- area of a great circle of the sun X heat-emitting 
power of each physical point of the sun: hence the 
quantity emitted would not increase, unless the heat- 
emitting power increased faster than the square of 
the temperature. He adds that ‘‘some_ physicists 
(Rossetti) make the latter proportional to the square 


of the absolute temperature, while others (Stephan) — 


make it as high as the fourth power.’’ If Rossetti is 
right, there has been no decrease in the amount of 
solar heat received; while, if Stephan is right, there 
has been a very great increase: for, on the assump- 
tion that the temperature is inversely as the radius, 
as stated in Professor Newcomb’s article (Popular 
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astronomy, p. 508), the heat-emitting power, if the 
solar radius is reduced to one-half, will be increased 
four times, and will just compensate for the great 
circle being reduced four times in area. If the 
emissive power increases, as Stephan claims, then a 
doubled temperature will increase it sixteen times, 
and, the area being diminished only to. one-fourth, 
the earth will receive quadruple the heat. | 

It is true that the heat-emitting power of any 
(solid) body varies according.to the area of its.surface, 
providing all the other conditions are unchanged. 
In case of solids and liquids, very little change can be 


‘made in their density by any force that we can apply, 


—so little, indeed, that no appreciable effect can be 
produced; but gases are easily affected, and there is 


no difficulty in conceiving them reduced many times 


in bulk. Now, suppose two spheres, e.g., of hydrogen, 
of equal masses and of. the same temperature, but 
one having twice the radius of the other. They will 
radiate equal amounts in equal times, as I shall try to - 
show. I assume that the radiation goes on only from 
points of matter,—the atoms of the hydrogen. 
Conceive each sphere made up of a vast number of 
concentric layers, each one molecule thick. The 
number of layers will be the same, and the number 
of molecules in each will also be the same: con- 
sequently the heat-emission of the outside layer will 
be the same in both spheres. What would be true 
of the first layer would be true of all, unless the 
outer one intercepts some of the rays. So far as the © 
outer layer is gaseous and elementary (it is very 
doubtful whether any chemical compounds can exist 


‘in the intense heat of the: sun), it is a vacuum to 


radiant heat; for Professor Tyndall, in ‘Heat con- — 
sidered as a mode of motion,’ has shown (p. 362) this 
in reference to oxygen, hydrogen, nitrogen, and air, 


and, in general (see rest of the lecture), that elemen- 


tary gases or vapors produce little or no effect upon 
the radiant heat that passes through them, It must 
be remembered, too, that the source of heat employed 
in his experiments was icy-cold in comparison with 
the sun, and that the penetrating power of heat-rays 
increases as. the temperature of their source rises. 
It is therefore probable that the heat from the lower 
layers passes through the upper ones, so far as they 
are gaseous, with little or no loss, and hence that 
in gaseous bodies the heat-emitting power for any 
given temperature is proportional, not to the surface, 
but to the mass or density. 

But suppose that diffused through the upper layers 
were molecules that were capable of stopping every 
ray that impinged upon them. Neither the absolute 
number nor the size of these bodies would be affected 
by shortening the radius, but only the space between 
them. If the radius were reduced to one-half, the 
apertures would be reduced in area to one-fourth, 
while the radiating molecules within any given dis- 
tance would be increased eightfold: in other words, 
the chances of not passing out into space would be 
increased only four times, while the number of shots 
would be increased eight times; so that, in this case, 
the heat-emissive power would be actually increased 
by the condensation. If to this be added an increase 
of the same power from the rise of temperature 
(either as the square or the fourth power, Rosetti or 
Stephan), there can, I think; be no doubt that any 
change which has occurred in the earth’s temperature 
from the sun’s losing energy has not been in the 
direction of growing cooler. | 

As a corollary of the above, I add, the radiant. or 
heat-emitting power of a sphere of gas appears to be 
a function of mass and temperature, and not of sur- 
face and temperature. . 
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ment. C. B. WARRING. 


Poughkeepsie,.N.Y., June 16, 1883. 


Flight of the flying-fish. 


The difficulties in the way of accurate observation 
of the flying-fish in motion are numerous and _ real. 
Seen always from above, usually at a distance which 
is constantly increasing, and while the observer him- 
self is in rapid motion, it is not strange that such con- 
flicting opinions exist, or that the mode of flight i is so 
often spoken of as a mystery. 


During a trip by steamer from New York to Rio 


Janeiro vid the West Indies and Para, and on the re- 
turn trip coming directly from Rio to New York, I 
watched flying-fish nearly every day, and frequently 
all day, and satisfied myself on the following points : — 

The fish usually leaps clear of the water at once, 
leaving it commonly at an angle of 45° orless. After 
leaving the water, no forward impulse whatever is re- 
ceived (except sometimes from the wind) until the 


water is again touched, when the tail may be used 


_ effectively without immersion of the rest of the body. 
Very soon after leaving the water,. yet not instantly, 
the pectorals are spread, and an instant later the 
ventrals. 

Both sets of fins are kept quietly extended so far as 
any voluntary vibration is concerned: Any similar, 
tensely stretched membrane would quiver more or 
less when cutting. the air at such speed. 

Ordinarily the two pectorals lie.in about the same 
plane. 
body, but are frequently lifted considerably above it, 
especially when going before the wind, at which time 
the whole fish: rolls from side to side, precisely as 
does a sailing-vessel under: similar . circumstances. 
The course may be a simple curve, as it commonly i is 


in calm weather, or it may be undulating, as is usu- . 


ally the case in. rough weather or over a heavy swell. 
I think the ventrals are used to direct the fish up or 
down, as they certainly work independently of the 
pectorals, and closing them would naturally drop the 
tail. Toward the close of ‘the first stretch, and when 
the fish wishes to re-enter the water, the pectorals 


This is of interest in the study of cosmic develop- © 


They are never carried much below the 
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are instantly closed, and he shoots head foremost into 


the water with only a slight splash. . 

If, on the contrary, he wishes to continue in the 
air, the long lower lobe of the tail is allowed to drop 
into the water, and.a few vigorous strokes send him 
upward and forward, sometimes enabling him to clear 
another hundred feet before repeating the action, 
which I have seen him do at least seven or eight 
times before finally entering the water for a fresh 
start. 

Not unfr equently. the tail is dropped, seemingly by 
closing the ventrals, and an undulating motion so 
obtained, even when there are no waves or swells to 
be cleared ; and, although the tail may not then touch 
the surface, it looks as if the fish were feeling for the 
water, which I think is really the case. The poetic 
wetting of the wings in the crest of a wave so as to 
prolong the flight appears to be a harmless bit of 
imagination for all but the fish: to him it is disas- 
trous. His tail alone needs wetting; and, when by 
mistake he takes the top of a wave bodily, it usually 
topples him over, or at least checks him noticeably. 
The drying of the wings would be rather favorable 
than otherwise. 

I was not able to detect any voluntary change of 
direction to right or left while in the air. 

Once a large fish rose quite close to us, and started 
directly toward the steamer. 
yards, he suddenly closed his pectorals, plunged into 


When within a few’ 


‘structure of protoplasm. 
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the water, and almost. instantly issued again in a 
nearly opposite direction. | 
Examination of a Pacific species in alcohol (and I 
presume the same general structure holds good for 
the genus) shows that the pectorals are inserted at 
such an angle with the axis of the. body, that, if the 
body be horizontal and in motion, the air striking on 
their lower surfaces must tend to raise the fish, 
although at the expense of a certain amount of for- 
Evidently, then, any beating of the 
pectorals would only retard the fish still more, even 
if it did support him somewhat in the air. The con- 
clusion seems inevitable, however, that the tail alone 
is the propeller, the other fins acting solely and pas- 
sively as supporters. _ WALTER B. BARROWS. 
Wesleyan nalversity, Middletown, Conn. 


| HEITZMANN?S: MICROSCOPICAL | 
MORPHOLOGY. 


Microscopical aeepRuegy of the animal bates in health 
and disease. By C. Hurrzmann, M.D. New 
York, J. H. Vail & Co., 1883. 19+849 p. 8°. 


Dr. Herrzmann, formerly of Vienna, now of. 
New York, is well known as an unusually good 
histological draughtsman. Ten years ago he 
published some investigations on the minute - 
To his own re- 
searches on this subject he has long attributed 
an importance which scientific men of much 
greater experience and. ability have failed to. 
recognize. The present volume, a very well 
made and beautifully illustrated book, although 
it comes in the guise of a manual of normal 


and pathological histology, is obviously in- 


tended principally to bring forward the author’s 
own theories, and to insist upon their funda- 
mental character and great value. 

The author so openly implies his conviction 


that he is a neglected grandeur, that he incites 


the critic to a severity of comment that a tone 
of modesty more commensurate with the real 
value of his researches would not have called 
forth. The general defect of the book is want 
of judgment on the -author’s part, and an exag- 
gerated confidence in his own notions. ‘Thus, 
being unusually skilful with his fingers, he 
scoffs at microtomes (p. 7), and closes a slur- 
ring paragraph upon them with, ‘‘ The greater 
the complication, the less is the value of such 
machines.’’ A man who makes such a state- 
ment without any limitation reveals a hopeless 
lack of comprehension of the indispensable 
requirements of many branches of histological 
investigation. ‘The second chapter in the book 
discusses the general properties of living mat- 
ter, and contains a number of characteristic 
loose assertions: for instance, ‘‘ Life is evi- 
dently a peculiar kind of motion of the 
molecules (plastidules) of living matter, of a 
relatively short duration’’ (p. 14). This is 
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simply a false statement, since the utmost that 
could be said is, that unknown molecular 
changes occur in living organisms. ‘There is 
no basis for saying that life is ‘a peculiar 
kind of motion,’ much less that it is evidently 
So. 7 


The pages from 20 to 142 are essentially 


an extended exposition of the author’s theories 
in regard to cells. and protoplasm, which he 
groups under the general term of ‘the bio- 
plasson doctrine.’ He maintains that all proto- 
plasm is a network, that the nucleus is only a 
part of the network, and that the network of 
the so-called ‘ cells’ is really continuous, the 
whole body forming one mesh. The cells are 
not distinct elements, but only partially differ- 
entiated centres of the mesh: he drops the 
term ‘cell’ altogether. He very complacently 
explains that he has revolutionized the gener- 
alizations of all histologists before him, but 
admits that he expects recognition only from 
the future. ‘* The present seneration of his- 
tologists will very probably never realize the 
harm done by the misnomer ‘cell,’ ete. 
(p. 57). | 

Unfortunately, Heitzmann has entirely over- 
looked the extremely obvious reasons for re- 
jecting his bioplasson doctrine. He mentions 
(p. 184) the independent cells, which migrate 
within the body, but merely remarks that their 
occurrence ‘does not alter the general rule.’ 


If he had been acquainted with the work of 


the last few years by Fleming, His, Hatschek, 
and many others, upon the development of 


tissues, he would have known that a great. 


many of them are derived from just such inde- 
pendent cells, forming: a natural group, for 
which the brothers Hertwig have proposed the 
name ‘ mesenchyma.’ — The existence of these 
tissues alone suffices to overthrow the theory 
of a continuous protoplasmatic network as the 
basis of organic structure. Further, he has 
overlooked that during segmentation of the 
ovum a complete separation of the cells is ef- 
fected: hence it is self-evident, that, even if 
the network of adjacent cells is found to be 
continuous in later life, such a disposition is 
secondary, and cannot, therefore, possess the 
fundamental significance our author Bas as- 
signed to it. 

As the part, so is the whole, with numer- 
ous defects from want of judgment or wider 
knowledge, and blemishes from want of mod- 


esty. The largest part of the volume is taken 


up with accounts of the various tissues and 
organs and the pathological changes in them. 
There is little sense of proportion, — eight 
pages are given to the cornea, but only one- 
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third of a page to all the sense organs ; 'sixty- 


three pages to the teeth, and barely two to the 
development of nervous tissue. If he is to be 
judged by those two pages, we must assume 
the author to be ‘entirely unacquainted with 
the literature of his subject, and to have made 
no accurate original observations. Indeed, 
throughout the volume the attention bestowed 
on recent histological literature is so meagre 
that it impresses us as an intentional and con- 
venient neglect, rather than as the outcome of 
ignorance and oversight. 

The unequal attention given to different : 
topics renders it impossible to regard the vol- 
ume as a text-book, although it imitates the 
form of one. It is really a series of special 
arguments, or, to speak more accurately, of 


_ bare assertions, to prove that the bioplasson 


doctrine is true of certain tissues. This at- 
tempt would be excellent in a series of scien- 
tific articles which discussed the doctrine by 
accurately stating careful and exact observa- 
tions, and judiciously considering the objec- 
tions. The author, however, ignores even these 
elementary requirements of logical argument. 
On the contrary, as is not unusual with persons 
of narrow views, he is excessively dogmatic. 
Of a rigorous scientific demonstration there is 
only pretence. 

Besides the main text, there are numerous 
contributions in fine print by twenty. other 
writers, whose articles nearly all partake of — 
the singularities of the chief portion of the 
work. 

Those descriptions win do not touch upon | 
the bioplasson doctrine, but merely recite the - 
elements of histology, such as they may be 
found in numerous text-books, are more accu- 
rate than the rest. ‘The style of the book is 
good, clear, and simple. The presentation of 
the subject-matter is well arranged and natural.. 
Many of the illustrations are excellent, some . 
could hardly be improved, and all are good in 
point of technical execution. . A large propor- 
tion are said to represent the bioplasson net- 
work in various tissues: of those that are 
purely diagrammatic, it can only be said that 
they are pictorial theories; those, however, 
which are stated to be drawn from the tissues, 
represent an organization which’ we cannot 
admit to be actual,—a number of spherical 
eranules of nearly even size, and at even dis- 
tances from one another, connected together 
by threads of uniform diameter. We believe 
that figs. 10, 32, 66, 114, 120, and others, 
showing this pattern of globules and linking | 
sthreads, have their prototype in the author’s 
imagination, which has distorted. the actual 


JUNE 29, 1883:] 


appearance of the protoplasmatic network of — 


cells. If these appearances are real, Dr. Heitz- 
mann’s best plan of securing recognition for 
his views would be to send preparations to be 
examined by histologists of experience in re- 
search. The discovery of the reticular charac- 
ter of protoplasm is very interesting, and our 


author deserves praise for insisting on this 


point; but we find in his volume little to 
awaken the expectation that it will earn rec- 
ognition for the ‘ bioplasson doctrine ;’ which, 
in our opinion, is not shown to deserve serious 
consideration, although it is possible or even 
probable that in certain cases a secondary 
connection is established between the proto- 
plasm of adjacent cells. 

It should be added that special consider- 
ation of the pathological chapters has been 
purposely omitted from this notice as inappro- 
- priate here. 


EUROPEAN ORTHOPTERA. 


Prodromus der europédischen Orthoptera. Von C. 

BBUNNER VON WATTENWYL. Leipzig, Engel- 

mann, 1882. 32, 466 p., 11 pl., map. 8°. 

THE activity of systematists within the past 
thirty years has rarely received amore striking 
proof than in the publication of the volume 
before us. When H. Fischer published his 
classic work on European Orthoptera, the num- 
ber of recognized species on that continent was 
less than two hundred and fifty. Brunner, one 


of our leading writers, now places the number | 


at very nearly double the former figure. ‘The 
increase is particularly marked in the Locusta- 
riae, whichhave nearly trebled.1. Already, while 
Fischer’s work was passing through the press, 
Fieber was making discoveries in the little 
worked region of south- eastern Europe ; and, of 
late years, Bolivar and others have shown how 
little the Iberian peninsula was known; yet 
one would scarcely have looked for such strik- 
ing additions in so old a field as Europe, and 
among such bulky insects as the Orthoptera. 

Meanwhile there has been great activity in 
the study of Orthoptera of other parts of the 
world; and it may safely be said, that, if the 
number of European Orthoptera has doubled, 
that of the world at large has quadrupled in 
the same period. This has entailed much re- 
vision and remodelling, in the work of which 
Brunner, Saussure, and the gifted and lamented 
Stal, have performed the most honorable part, 
though they may have been outdone in ane 
quantity by Walker. . 


1 Brunner credits Ephippigera with forty-1 nine species, of 
which only ten are given by Fischer. The additions are largely 
from Bolivar’s work in Spain. 
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There was need, then, that some one should — 
crystallize the methods of recent days for a 
region so abounding in workers as Europe. 7 
This Brunner has now attempted. 

He disclaims at the outset any attempt at a 
monograph. Europe, he rightly says, is no 
natural province, and the Orthoptera, in the 
sense of the older naturalists as used in his 
work, no natural order. For the convenience | 
only of the numerous workers in this region 


upon the somewhat heterogeneous groups which 


have been classed under Orthoptera, he issues 
this Prodromus. It is excellent as a systematic 
review. The groups are clearly and succinctly 


defined, but the work is mainly of value in 


afaunal sense. There is nosuperfluity of lan-. 
ouage ; analytical tables abound; the balance 
of parts is admirable; every genusis well illus-— 
trated ; and, as an expression and synthesis of 
current toxonomic views, it will serve a most 
useful purpose. But the biology of these in- 
sects is entirely and purposely overlooked ; 
and there is yet room for some one, working 
upon the excellent model of Fischer, but with 
the light the newer biological studies have 
given, to produce a work which shall be classi- 
eal, and far more fruitful than this can be. 


MACHINERY AT PARIS, 1878. 


Rapports du jury international, groupe VI., classe. 
54: Les machines et les appareils de la mécha- 
nique générale. Par M. Hirscu, ingénieur des 
ponts et chaussées. Paris, Imprimerie nationale, | 
1883. 8°. 

M. Hirscu has collated and edited the notes 
of the members of the section of the jury of 
which he was secretary, and compiled a very 
extensive and detailed report, with the addition 
of considerable matter original with himself, 
thus making a valuable work of the official 
report. The principal classes of exhibits here 
examined are steam engines and boilers, with 
their accessories (divided into stationary and 
locomotive engines and portable machines), 
hot-air engines, electric and other motors, 
hydraulic machinery, compressed-air appara- 
tus, machinery of transmission, machinery of 
transportation, dynamometers, and miscellane- 
ous parts of machinery. ‘There seem to have 
been no steam-boilers or accessories from the - 
United States except the Hancock inspirator, 
which is well noticed. The engines of Corliss 
and Wheelock are studied at length, and appar- 
ently with very satisfactory results, the latter 
taking the grande médaille. A large number 
of engines were exhibited,— copies of the 


American Corliss engine, which has evidently | 
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become the pes standard among European 
makers. 


| Among the hivtents engines, t that of Rider is» 


given a leading place, and is fully described. 
It is commended. for its simplicity, its quiet- 
ness in action, its regularity, and its careful 
design. 

Stow’s flexible shafting is noticed as one of 
the characteristic products of American inge- 
nuity. It consists of two oppositely twisted 
helices of steel wire, the one enclosing the 


other, and both covered with a flexible sheath. ' 


The device is recommended for the transmis- 
sion of motion around acorner. These Amer- 


ican exhibits were all properly commended in 


the award of premiums by the jury. 

Among other important exhibits from Euro- 
pean countries were various forms of °‘ safety- 
boilers;’ the singular modification of the 
injector of Giffard, which, by means of the 
energy of the exhaust-steam, performs the func- 

tions of the air-pump in the steam-engine ; 
several forms of compound engine; Hall’s pul- 
‘someter, which is a modification of the Savery 
steam-engine of nearly two hundred years ago, 
with automatically working valves, — an Amer- 
ican invention ; the gas-engine of Otto, which 
is said to have exceptional efficiency ; ; the 
Sagebien vertical water-wheel, which is claimed 
to have extraordinary performance ; the indi- 
cator of Deprez, which gives a diagram from 
the fastest engines ; and many other ae 

_ inventions. 

One remarkable feature of the exhibition was 
the absence of valueless and eccentric devices. 
This point of difference, in contrasting the 
exhibition with those which preceded it, is 
attributed largely to the DrOgtess of technical 
education. 

In studying progress, it is noted that the 
gain is considerable in every direction. In the 
production of steam, the more general use of 
‘heaters’ of the feed-water is observable, the 
use of tubular and of the ‘safety’ forms of 
boiler is increasing, superheating is oftener 
practised, better material and workmanship 
are seen. In steam-engine practice, the use 
of higher steam, of greater expansion, the 
adoption of two types exclusively, — the com- 
pound of the Wolff type, and the American 
forms of single-cylinder engines, — greater 
speed of piston and of rotation, and the use of 
better material and superior workmanship, are 
the characteristics of recent practice. Rotary 
engines are given up. Air and gas engines 
are extensively used, but only for small powers. 
Among the hydraulic motors, the turbines are 

principally used, and have attained great per- 
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fection in practice as in theory. Aerostation 
has made no great progress, notwithstanding 
the interest which it continually awakens. 
American exhibiters distinguished them- 
selves by the boldness and the. ingenuity of 


their designs, and by their entire independence 


of tradition. Their devices are adapted pre- 
cisely and effectively to their work. ‘* Les 
Américains s’atiachaient avec énergie a& Vidée 
premiére, & Vidée juste; ils Vamélioraient, la 
perfectionnaient, et, méme au prix de grandes 
complications de méchanisme, ils finissaient 
par la faire triompher, et par emoser de 
nouveau a eee 


MINOR BOOK NOTICES. 


Conversion-tables of metric and British or United 
States weights and measures, with an introduction. 
By Rospert H. THurston, A.M., C.E. New 

ork, John Wiley & Sons, 1883. 83 p. 8°. 


In the introduction, the requirements of any 


system of weights and measures are given. 


There is a brief history of ‘the English and 


French systems, and the supposed advantages 


of the metric are stated. The difficulties and 
annoyances arising during the change from the 
English yard and pound to the metre and 
gram are suggested as sufficient reason for’ 
this book. In the second part, containing the 
tables of conversion, the units of length, mass, 
stress, work, and heat, temperature “and baro- 
metric pressure are defined. A chapter is 
devoted to c. g..s. units. The tables are full, 
numerous, and seem to be well arranged, and 
will, without doubt, be found useful by those 
having occasion to make measurements. This. 
book forms part of a treatise, in three volumes, 
on the Materials of ene nechng by the same 


author. 


How the great prevailing winds and ocean-currents are 
produced, and how they affect the temperature and 
dimensity of lands and seas. By C. A. M. Taser. 
Boston, Williams, 1882. 82p. 12°. | 
This pamphlet, by Capt. Taber of Wakefield, 

Mass., gives a practical seaman’s views on the 

origin of winds and ocean-currents, and sug- 

gests certain very hypothetical causes for gla- 
cial climate. "The fundamental errors of the 
work lie in a misconception of the sun’s action 
in producing, and the earth’s effect in deflect- 
ing, the winds, and in a tendency to refer 
apparently simple effects to single instead of 
composite causes. The other side of some 
of the questions here raised is presented in 

Tchiatcheff’s or Rolland’s descriptions of the 

Sahara, and Woeikoff’s and Hann’s articles 

on the general atmospheric circulation. 
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| The physiology of protoplasmic motion. 
_ ENGELMANN. 
Rochester, N. Y., Davis & Leyden, n.d. 40 p. 8°: 
This pamphlet, without date or any state- 
-ment as to the original, is a good translation, 
with very poor reproductions of the illustra- 


By Th. W. 
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tions, of Engelmann’s chapter in Hermann’s — 
well-known Handbuch der physiologie. It is 
to be regretted that the author did not see fit 
to date his translation, nor give the source of 
the original. The latter omission we are for- 
tunately able to supply. | 


| WHEKLY SUMMARY OF THE PROGRESS OF SCIENCE. 


MATHEMATICS. 


Orthogonal transformations.— Mr. W. J. C. 
Sharp has investigated the invariants of a certain 


orthogonal transformation with special reference to. 


the theory of the strains and stresses of an elastic 
- solid. Ifa, b,c, f, 9» hy are transformed according to 
the same law as 22, y?, 27, yz, zx, cy (x, y, Z, being the 


rectangular Cartesian co-ordinates of a point, trans-. 


formed without change of origin), they will have a 
system of invariants entirely unaffected by the trans- 
formation. The author: gives the three invariants 
corresponding to these quantities, and makes.a large 
number of exceedingly interesting applications to 
different geometrical and physical problems. As Mr. 
Sharp’s paper consists almost entirely of algebraical 
works it is impossible to give it more than this brief 


reference, and to commend it to the notice of those. 


interested in the subjects which he touches upon. — 
(Proc, Lond. math. soc., xiii.) T. ¢. [1137 


Elliptic functions.— The Rev. M. M. U. Wilkin- 


_son has given a number of general formulae arising © 


from the differentiation of the elliptic functions with 
respect to the modulus, — (Proc. Lond. math. soc., 
xiii.) Tc. ° [1138 


Unicursal twisted quartics. — Mr. R. A. Roberts 
considers in this paper some properties of the unicur- 
sal twisted quartic curve; namely, the intersection of 
a quadric and a cubic which contains two non-inter- 
secting generators of the quadric. Almost exclusive 
use is made of the expressions for the co-ordinates of 
a point on the curve in terms of one independent 
parameter. A reduction is first given to the canoni- 
cal form, and, after examining a particular property 
of the curve, the author obtains the condition that 
four points of the curve shall be complanar; then 


certain points on the curve are examined, and inva- 


riant conditions are obtained for degenerate forms of 
the curve. The next five sections treat of polygons 
circumscribed about the curve, and the five conclud- 
ing sections treat of circular unicursal quartics. — 
(Proc. Lond. math. soc., xiv.) TT. C. [L139 


PHYSICS. 
Acoustics. 
Maintained vibrations. — Lord Rayleigh | dis- 


cusses mathematically that type of maintained vibra-— 


_ tion which is most familiar in the form of Melde’s 


experiment in which a fine string is kept in transverse . 


vibration by connecting it at one end with one prong 
of a vibrating tuning-fork, the direction of the mo- 
tion of the point of attachment being parallel to the 
length of the string. The string settles into a state 
of permanent vibration whose period is double that 
of the point of attachment. The equations indicate 
that an absolutely rigorous adjustment of pitch is 
necessary, a conclusion not borne out by experiment. 


-cy is twice that of the pendulum vibrations. 


‘3 and 4 give the strongest effects. 


a qualitative separation of the metals. 


This is accounted for by the slight variation of rate 
with variation of amplitude. The son rauque of 


Savart is probably caused in a similar way, as the 


periodic variations of tension accompanying longitu- 
dinal vibrations will produce associated transverse 
vibrations. For lecture illustration, a soft-iron pen- 
dulum vibrating on knife-edges may be placed verti- 
cally over a vertical bar electro-magnet, through 
which are sent intermittent currents whose frequen- 
Of the 
same nature are the crispations observed by Faraday 
on the surface of water which oscillates vertically. 
The author has shown that Faraday was correct in 
his opinion that there are two vibrations of the sup- 
port for each vibration of the liquid. — (Phil. mag., 
April.) ©. R. oo. [1140 


Hy drogen-whistles. e218 Conte. calls attention 
to an error in Galton’s calculations, as he assumes 
that the number of vibrations of the whistie, when 
blown with different gases, is in proportion to the 
density, while it is actually in proportion to the 
square root of the density. Hence 86,538 instead of 
312,000 vibrations would be given by Mr. Galton’s pro- 


posed whistle. — (Nature, May 17.) c.R. 0. [1141 
| Electricity. 
Winding electro-magnets.— Professors Perry 


and Ayrton have experimented upon the hon OMG: 
types of electro-magnets: — 

1. Wires wound equally over the whole length. 

2. Wires coned toward each end. 

3. Wire wound equally over half the iron bar, 


- leaving the other end bare. 


4. Wire wound on one half, but coned towards the 
end. © 

It was found that the effect of coning the wire is 
to produce a strong field very near the pole, but that 
the force falls off very rapidly as the distance from the 
pole increases. At considerable distances from 
the end of the electro-magnet the uniformly coiled. 
magnet, No. 1, produces the most powerful field. At 
very sinall distances from the end of the magnet, Nos. 
They conclude. | 
therefrom, that with a definite Jength of wire, of core, 
and strength of current, the mode of coiling the wire 
determines the strength. of the magnetic field at dif- 
ferent distances from the end of the electro-magnet. 
— (Phil. mag., June, 397.) J. 7. [1142 


CHEMISTRY. 
(Analytical.) 

Ammonic hyposulphite as a reagent in | quali- 
tative analysis. — A. Orlowsky suggests the use of 
ammonic hyposulphite instead of hydric sulphide in 
In a syste- 
matic course of analysis which Orlowsky proposes, 
lead, barium, strontium, and calcium are precipitated 
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with ammonic sulphate. The filtrate is acidified 
with hydrochloric acid, heated to boiling, and sodic 
or ammonic hyposulphite added, avoiding an excess. 
The precipitate, which contains antimony, arsenic, 
tin, platinum, mercury, silver, copper, bismuth, co- 
balt, and nickel, is next treated with ammonic sul- 
phide. On neutralizing with ammonia the filtrate 
from the precipitate thrown down by the hyposul- 
phite, cadmium, manganese, and zinc are precipitated. 
In the last filtrate the alkalies, calcium and magne- 
sium, must be looked for, as well as antimony and tin, 
since the last two metals are not precipitated com- 
pletely by ammonic hyposulphite. — (Journ. russ. 
phys. chem. gesellsch., 1883, 32; Berichte deutsch. 
chem. gesellsch., xvi. 807.) ©. F. M. [1143 


Separation of nickel from cobalt. — For the 
detection of a small quantity of nickel in presence of 
much cobalt, or of a trace of cobalt with nickel in 
large quantity, G. Vortman converts the cobalt into 
the luteo-salt by oxidation with sodic hyposulphite 
in an ammoniacal solution. Nickel may be precipi- 
tated from this solution by sodic hydrate, and, in the 


filtrate, cobalt by ammonic sulphide. — (Monats. 
chemie, 4, 1, Berichte deutsch. chem. geselisch. » Xvi. 
810.) co. F. M. [1144 


_ Determination of zinc as sulphide. — In ignit- 
ing zine sulphide, R. Macarthur suspends the crucible 


containing the sulphide in a Hessian crucible with a _ 


hole drilled through the bottom large enough to 
admit the flame of a Bunsen burner. Another hole 
is drilled through the side of the crucible, through 
which is passed a glass tube for introducing a stream 
of hydric sulphide. — (Chem. news, xliv. 159.) 


Cc. F. M. [1145 
METALLURGY. 
Copper-smelting plant.— The Pacific copper- 


smelter has a peculiar arrangement of the water-. 


jacket. By means of circulating plates, a rapid 
circulation of the water is secured, and also great 
economy in the use of water. ‘The thirty-ton smelter 
requires about twenty-five thousand gallons of water 
per day, if allowed to run to waste; if collected and 
cooled for use again, only about three thousand 
gallons are needed.— (Min. sc. press, April 28.) 
R. H. R. | [1146 

The dephosphorization of pig iron. — The fol- 
lowing is the process for which a patent was granted, 
May 22, to Mr. James Henderson of Bellefonte, Penn. 
The iron is taken from the Bessemer converter at the 
end of what is called the third period, or after the 
boil, transferred by means of a ladle to the hearth of 
a reverberatory furnace, which is capable of being 
heated to the melting-point of wrought iron or higher. 
The metal is treated in this furnace with fluorspar 
and titaniferous iron in the proportion of forty parts 


by weight of fluorspar to one hundred of titanifer- | 


ous iron. If there is one per cent of phosphorus in 
the metal, about three hundredweight of the mixture 
will be required to a ton of steel. Thus the dephos- 
phorization is effected after the decarbonization. — 
(Eng. min. journ., May 26.) RB. H. R. [1147 
- The basic process at Steeltown.— The first 
heat of basic steel ever made in this country was 
effected on May 7, 1883, at Steeltown, by the Penn- 
sylvania steel company. The excellent quality of the 
steel thus made is shown by the following tests. 
Some flat bars were plunged in water when hot, and 
then bent cold and hammered down without showing 
any fracture. A plate was also flanged hot, on which 
the flange is as perfect as if the material had been 
the best charcoal-hammered plate tron. In the same 
plate two holes were punched within a sixteenth of 
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an inch of each other without cracking the interven- 
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Blast-furnace slag.—It is now proposed by Mr. 
A. D. Elbers of Hoboken, N.J., to utilize the well- 
known mineral wool for the manufacture of china 
cement, pigments and absorbents. The process con- 
sists in ‘roasting and subsequent washing of the fine 
mineral wool so as to leave only the silicates of lime, 
alumina, and magnesia. — (Hng. min. journ., May 
26.) BR. H. R. [1149 

The Siemens direct process.— A lot of sepa- 
rated magnetic iron sand from Moisic, Canada, was . 
sent to Mr. James Dayis, manager of the New steel- 
works, London, to be worked in the Siemens direct 
rotatory furnace. Mr. Davis reports that it is the 
best material for working in the rotator that he has 
seen. A charge of twenty-five hundredweight with 


ing steel. — (Bull. Amer. iron steel assoc., a 


six hundredweight of coal or charcoal gave the best 
results. 


The average time required was three hours 
forty-five minutes, and the yield of solid metallic 
balls was fifteen hundredweight three quarters. ‘The 
balls were found very suitable for making mild steel 
in the Siemens furnace. The wages are estimated 
at five shillings per ton of balls; the fuel, at ton per 
ton. — (Eng. min. journ., May 5.) R. H. R. [1150 


GHOLOGY. 


Geology of the province of Jujuy, Argentine 
Confederation. — Brackebusch divides the forma- 
tions of this province as follows. 1°. Sedimentary 
a. Silurian, 6. cretaceous, c. post tertiary, 
d. modern. 2°. Eruptive rocks: a. granite, 0b. 
quartz prophyry, c. diorite, d. basalt, e. tragnite 
and andesite. The Silurian consists of two mem- 


_bers, —the primordial (Taconic) fauna, being repre- 


sented in a great thickness of beds, and the second . 
or lower Silurian fauna. 

- The petroleum-bearing formation has been assigned 
to almost every geological period. The present author 
considers it as probably lower cretaceous, and makes 


_a fair argument in support of his claim. Darwin con- 
sidered it as cretaceo-J urassic. 
enormous distribution in South America. 


These beds have an 
The same 
beds are said to reach to Puntas Arenas, where Dr. 
G. Steinmann (SCIENCE, p. 156) has lately recognized 
the neocomian, which would seem to support the 
view that they are of lower cretaceous age. Bracke- 
busch thinks that the boring of wells for petroleum 
in the region he has examined will be attended 
with magnificent results, 

In the quartz porphyries, many ores of copper and 
argentiferous galenite occur. The trachytes and 
andesites, and their accompanying tufas, are very 
widely distributed. To these the author refers 
numerous gold and silver mines of the province. — | 
(Anal. soc. cient. argent., 1883.) J. B. M. [L151 


Lithology. 

Fossil-bearing schists. — Renard has published a 
valuable paper on the metamorphic rocks of the Ar- 
dennes, in which fossils had been found by Dumont 
and Sandberger, the latter describing a case in which 
garnets and fossils were together in the same hand 
specimen. 

The fossils Spirifer macropterus and Chonetes sar- 
cinulatus show that the schists belong to the lower 
Devonian. The paper gives the results of micro- 
scopic and chemical analyses, describing. the prin- 
cipal minerals. Renard rejects entirely the view that 
these schists are chemical precipitates, and holds that 
uney are metamorphosed sediments. 

These results are similar to those of Reusch and 
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Brégger on the schists of Norway. Both found fos- 
sils in crystalline marble, in mica schist, and in other 
rocks of like metamorphic character. The latter 
even found the remains of Orthis enclosed in dodeca- 
hedral garnet. Likewise the Carrara marble of Italy 
has been shown to overlie and underlie fossiliferous 
strata. From these observations, there seems to be 
no doubt that the general belief that schists are 
metamorphosed sedimentary rocks is substantiated, 
so far as these regions are concerned; and they afford 
no aid to the revived and remodelled Wernerian hy- 
pothesis that has been made so prominent in this 
country during recent years. Without objecting to 
the work of the writers above referred to, attention 
may be called to the tendency in most observers, 
when they have proved the origin of a rock, to as- 
sume that all associated rocks are the same, leading 
one clags to hold to the eruptive origin of all the 
rocks seen, and another to their sedimentary origin. 
In regions of crystalline rocks, both classes of rocks 
would naturally be expected to occur together, and it 
would be well if the utmost care should be used to 
prove the origin of every rock in the district studied. 
— (Bull. mus. roy. Belg., i.; Die silur. etagen 2 u.3 ; 
Silurfoss. og kongl. i Bergensk. ; Nature, xxvi. 567, 
xxvii. 121.) M. E. Ww. (1152 

Carboniferous gneiss and_ schist. — Some 
gneisses and schists, which, from the associated plant- 
remains, are referred to the carboniferous, have been 
microscopically studied by Foullon. They are asso- 


ciated with the graphite deposits about Kaisereberg. 


in Steiermark. The gneiss is composed of felspar 
(albite) quartz, muscovite, and chlorite, with a little 
epidote, biotite, and, in one case, tourmaline. The 
phyllite gneiss is fine-grained, and composed of 
quartz, orthoclase (microcline), and tourmaline ; 
while the graphitic schist is also a purely crystalline 
mass of quartz and chloritoid, excepting some por- 


tions in which are found plant-impressions and plates. 


of a micaceous mineral. Zircon and an asbestiform 
mineral were also seen. —(Verh. geol. reichsanst., 
Jan., 1883.) M. E. W. [1153 


MINERALOGY. 


Some results of the alteration of minerals. 
— The following facts are communicated by F. A. 
Genth :— i 

Albite from orthoclase.— This interesting altera 
tion is well exhibited at the gneiss-quarries of upper 
Avondale, Penn., where flesh-colored orthoclase is 
found much decomposed, the cavities being filled with 
albite associated with muscovite. / 

Anthophyllite from tale. — At Castle Rock, Dela- 
ware county, Penn., tale occurs as the result of the 
alteration of olivine, but in some cases this alteration 
has proceeded farther. Radiating from a nucleus 
_ of tale is a white or grayish mineral, with silky lustre 
and prismatic cleavage at an obtuse angle, which 
proved, upon analysis, to be anthophyllite. as 

Talc pseudomorph after magnetite. —In Hartford 
county, Md., small octahedrons of scaly tale occur, 
the scales being parallel to the octahedral faces; and 
sometimes the crystals contain in the interior a small 
nucleus of magnetite. The author regards the crystals 
as pseudomorphs after magnetite, and. suggests that 
a whole bed of steatite twelve to fifteen feet in thick- 
ness, occurring at the above-mentioned place, may 
have resulted from a like change from magnetite. — 
(Proc. Amer. phil. soc., xx. 392.) 8S. L. P. [1154 


Wulfenite.— It has generally been accepted that 
the red varieties of wulfenite found at many localities 
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are colored by chromate of lead (PbCrO,), which is 
isomorphous with the wulfenite PbhMoO,. If this is 
true, lead chromate must be tetragonal in its crystalli- 


zation, and trimorphic; for the natural variety, cro- 


coite, is monoclinic, and again it is undoubtedly 
orthorhombic, isomorphous with anglesite (PbSO,). 


In red crystals from Phoenixville, Penn., J. Lawrence 


Smith found vanadium and only a trace of chromium, 
while Wohler detected vanadium in a variety from 
Bleiberg in Carinthia. Owing to the dissimilarity 
between molybdic and vanadic acids, it is not proba- 
ble that any isomorphism exists between them, while 
chromate and molybdate of lead, from a chemical 
stand-point, can well be regarded. as isomorphous. 
To decide as to the true nature of the coloring-matter, 
P. Groth had various wulfenites examined by F. Jost, 
with the following results. In a highly colored, yel- 
lowish-red variety from Bleiberg, neither chromium 
nor vanadium could be detected. In the red crystals 

from Phoenixville, Penn., chromium was found, but 


‘no trace of vanadium. The analysis gave _ : 


PbO(60).+ MoO,(39.21) + CrO3(0.38) = 99.59. 
The green pyromorphite accompanying wulfenite 
from the latter locality contained no vanadium, but a 
trace of chromium; while chromium was also found 
in a yellowish-red pyromorphite from Leadhills, 
Seotland. Here, certainly, no isomorphism can 
exist between the chromate and phosphate of lead; 
and the red color in the latter case must be due 
either to the mechanical admixture of some chromate _ 
or some pigment entirely independent of the chro- 
mium. The fact that wulfenites, entirely free from 
and containing a trace of chromium, occur of a red | 
color, makes it probable that the color is due to some 
pigment, perhaps of organic origin, while the chro- 
mate is present as a mechanical admixture, and in no © 
way related to the red color. —{Zeitschr. kryst., vii. 
592.) Ss. L. P. [1155 


METEOROLOGY. 


Solar physics.— A recent report on this subject 
to the British government mentions India as a sat- 
isfactory field in which to prosecute investigations 
of solar radiation, and its connection with terrestrial | 
phenomena; calls attention to the importance of a° 
more satisfactory means of measuring directly the 
sun’s heat, the great obstacles presented in the 
attempt to measure this heat at sea-level stations, 
owing to the very great fluctuations in the observed 
direct. heat, even on clear days, due to invisible 
vapor; and refers to the expedition of Prof. Lang- 
ley to Mount Whitney, and the permanent establish- 
ment of instruments at Leh in India, at an elevation 
of 11,000 feet, in order to overcome these obstacles if 
possible. <A very useful, detailed catalogue of sun- 
spot observations, and, photographs of the sun, from 
1832 to 1877, is given. A discussion of the influence 
of the state of the sun upon the earth’s temperature 
is entered upon, in which an effort is made to con- 
nect the range of temperature at the single station 
Toronto, Canada, with the sun’s spots. The results — 
arrived at seem to show that a maximum tempera- 
ture range corresponds to a maximum number of 
spots, and that the Toronto phases of temperature 


range lag behind similar phases in solar spottedness 


between one and two days.’ The first of these con- 
clusions differs from the opinions held by some, and, 
on. taking the mean annual ranges, seems hardly sus- 
tained. | | 

The following table gives the mean annual range 
of temperature from 1841 to 1880, and. mean annual 
cloudiness from 1853 to 1880, at Toronto, Canada. 
Solar spot numbers are added for comparison. 
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Mean annual temperature range, 7 
‘6 ‘© cloudiness, — Toronto, Canada. 


with sun-spot numbers. 


Cloudi-|. Sun- {|<-,.., Gloudi-| Sun- 
Year.| Range. ness. | spots. Year.| Range. ness. | spots. 
° % re % 
1841 16.8 - 37 1861 14.4 62 77 
1842 17.8 - 24 1862 | 14.4 .63 59 
1848 16.7 - 11 1863 | 14.7 61 44 
1844 17.9 - 15 1864 14.6 .65 47 
1845 |. 17.9 - 40 1865 | 15.4 61 31 
1846 15.8 - 62 1866 15.0 61 16 
1847 13.9 - 98 1867 15.5 61 7 
1848 14.9 - 124 1868 15.3 64 37 
1849 | 13.6 - 96 ||. 1869 14.6 .66 74 
1850 16.7 - 67 1870 | 15.7 62 139 
1851 13.9 - 65 1871 16.5 64 111 
1852 14.3 - 54 1872 17.6 09 102 
1853 16.9 -O7 39 1873 16.9 .60 66 
1854 | 19.8 59 21 1874 | 17.4 .63 45 
1855 18.2 .60 7 1875 17.4 62 17 
1856 18.3 57 4 | 1876} 15.7 .66 11 
1857 16.4 .60 23 1877 | 16.2° .60 12 
1858 13.9 .60 55 1878 15.1 62 3 
1859 18.7 61 94 1879 17.1 .63 6 
1860 14.2 60 96 1880 16.0 62 - 


_ If these figures be projected in curves, it will be 
seen that minimum ranges occur markedly about 
1848 and 1859, while maximum ranges occur about 
1844 and 1855; which are just the epochs of maxi- 
mum and minimum sun-spot numbers respectively. 
Making full allowance for varying cloudiness, we 
still do not obtain any different results. The whole 
subject needs complete investigation. — (Rep. com. 
solar phys. London, 1882.) H. A. H. [1156 


Applications of photography to meteorology. 
— Photography is constantly finding new applica- 
tions in the other sciences. By its means, under 
the direction of Capt. Abney, experiments are being 
conducted at Kew, Eng., to determine the height 
and. velocity of clouds. Two similar cameras are 
set up at a distance of about six hundred feet apart, 
and provided with instantaneous shutters, which 
can be released at the same instant by electricity. 
By knowing the angle of inclination of the cam- 
eras, and measuring the position of the cloud as 
photographed on the two plates, we at once have a 
trigonometrical observation which will give us the 
distance of the cloud with great accuracy. The 
axis of a cyclone is probably not vertical, its upper 
portion being in advance of the lower in relation 
to the direction in which the cyclone is moving: 
hence the higher clouds are sometimes affected by 


an approaching storm before its influence affects — 


the winds blowing at the surface of the earth. The 
. cirrus clouds are, therefore, the ones to whose ob- 
servation is attached the greatest importance. Occa- 
sional observations only have so far been made, but 
the Meteorological council has under consideration 
the plan of adopting the instrument for continuous 
use at its central station at Kew. The observations 
made so far would seem to indicate that the cirrus 
clouds are not situated at so great an elevation as 
has heretofore generally been supposed. — (Brit. 
journ. phot., May 4.) Ww. H. P. [1157 


PHYSICAL GHOGRAPHY. 


Old river-courses by Vicenza and Padua.— 
F. Molon gives geological and historical evidence to 


show considerable changes in the rivers Astico and — 


Brenta, on the northern margin of the plain of Lom- 
bardy, in post-glacial times. On issuing from. the 
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mountains, both of these streams formerly turned 


westward, toward a depression produced by an old— 
fault running along the eastern margin of the hills 


from Schio to Vicenza; but, as this district was raised 
by their deposits, they ran more directly south, and 
now the Astico is laying its sands on the old beds of 
the Brenta, while the latter has abandoned the chan- 
nel which led it through or even west of Padua, and 
flows farther east. By such diversions from old .chan- 
nels, the volume of some of the lower streams has 
been greatly affected. The name Retrone was formerly 
applied to a river of considerable size, extending to 
Padua ; but it is now limited to a small stream west 
of Vicenza. The Bacchiglione, an Italian corruption 
of the German Bachlein, was named when its size 
justified its meaning; but it has now usurped the 
place and volume of the old Retrone. — (Atti ist. ve- 
neto, i. 1882-83, 247, 347.) Ww. M. D. [1158 


Origin of fiords.—Fr. Ratzel calls attention to 
the broken form of polar coasts in both hemispheres, 
and the bare, rocky surface of the adjoining lands, 
and concludes that both of these characteristics re- 
sult from the strong erosive action of ice. He lays 
the excavation of not only our Great Lakes and 
Onega and Ladoga to the same cause, but the Baltic, 
the North Sea, and Hudson’s Bay as well (Ausland, 
1883, 223, 254). The barrenness of polar lands may | 
well be ascribed to ice-action, which has undoubt- 
edly produced some modification of the surface as 
well; but to.consider all their diversity of form due 


to glacial erosion exaggerates the power and dura-. 


tion of the ice as greatly as it neglects other and 
efficient causes. — W. M. D. [1159 


GEOGRAPHY. 
| | (Aretic.) 

Northern voyages in the fourteenth century. 
— Baron Nordenskiéld: has begun the publication, 
under the title of ‘Studier och forskningar,’ of a popu- 
lar scientific account of early voyages to the high 
north, as a sort of supplement to the ‘ Voyage of the 
Vega,’ in which so many early northeastward voy- 
ages were noticed. The first volume contains an 
account and discussion of the voyages of the brothers 
Antonio and Nicolo Zeno of Venice, who are sup- 
posed to have journeyed to the Faeroe Islands, Ice- 


land, and East Greenland toward the close of the 


fourteenth century. The author brings forward 
reasons for believing that the voyages were actually 
made, and the narrative authentic, a general dis- 
belief in them having been (with a few individual ex- 
ceptions) hitherto prevalent. The volume contains a 
photographic reproduction of the map of Claudius 
Clavus in 1427, —a remarkable discovery by Norden- 
skidld himself, who found it in the city library of 
Nancy, included in an old manuscript copy of Ptole- 
my’s Cosmographia. The period when all early voy- 
ages were regarded with suspicion or open disbelief 
seems to have passed away, and the truthfulness of 
some of them is established; while the misapplication 
of others (as the Chinese voyages to Fu-sang, now 
known to be a province of Japan, but formerly inter- 
preted by enthusiastic geographers as north-west 
America) has been rectified. The danger of running 


into the opposite extreme of credulity is not, how- 


ever, to be overlooked, in view of the attention which 
the perfectly preposterous story of ‘Moncatch-Apé’ 
has recently received from a few serious students. 
It is not necessary to say to any ethnologist who 
understands the nature of the races of north-west 
America as they were when discovered, that the story 
referred to is not less improbable than the wildest 
vagaries of Jules Verne. — Ww. H. D. [1160 
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Nordenski6ld’s programme.— Baron Norden- 
skidld’s programme for this year’s expedition is pub- 
‘lished in full by the concurrence of Mr. Oscar Dickson, 
who provides the funds to carry it out. Besides the 
object of penetrating to the interior of Greenland, 
it is hoped to fix the limits of the drift-ice between 
Iceland and Greenland, to sound and dredge in the 
adjacent seas, to pay especial attention to the flora of 
the ice and snow, to further investigate the plant- 


- yemains in the fossiliferous strata of the region vis- 


ited, and to collect new data connected with the fall 
of cosmic dust. - The expedition sailed from Gothen- 
burg in the latter part of May, and expects to start 
on its return in September next.—(Nature, May 
10.) Ww. H. D. a | _. [2161 
(Asia.). 
Corea.— J.C. Hall, British consul at Nagasaki, 


visited Han-yang or Soul (Seul), the capital of Corea, — 


last October. In approaching the harbor of Nam- 
yang, the west coast was found hedged in by a 
thickly clustered fringe of islands, through which the 


mainland could hardly be seen.. The water was very 


shallow; and the heavy fall of the tides, averaging 
thirty feet, makes dangerous currents. Thousands 
of square miles of mud flats are left bare at low 


water; and, besides all these difficulties, there are the | 


_ dense fogs of summer, and shore ice of winter. The 
coast is bold, rising in trap and granite headlands 
two. to six hundred feet high. The interior, as far as 
seen, was bare and almost treeless. The villages are 
‘of miserable mud-hovels, and the people are very 


poor. The only temples seen were two small huts 
near a village at the landing-place. Soul is about 


fifty miles inland; it is a shabby, squalid city of low 


stone and mud houses, with a population of about. 


= 240,000. One long main street one hundred feet wide, 


running east and west, and another about north’ 


and south, divide it into nearly equal portions, and 
lead to gates in the eastern, southern, and western 
walls. On the northern side it is enclosed by steep 
granitic peaks. Below their abrupt slope is the 
royal enclosure, containing the king’s palace and the 
more important public buildings. 
from the Japanese consul that the population of the 


kingdom, according to the government census, was 


about 6,840,000 souls. The revenue is derived from 
a tax on the cultivated laid, and is payable either in 
money or in produce: at present it amounts to about 
190,000 pounds sterling. —(Proc. roy. geogr. soc., V. 
1883, 274.) WwW. M. D. ? [1162 


Upper Siam. — Between Nov. 9, 1881, and June 14, 
1882, Carl Bock, whose travels in Borneo are already 
well known, made a journey from Bangkok up the 
valley of the Menam, and across the Lao states to the 


Mekong River, and back again by much the same | 


route. The country was found very productive 
throughout, and well worthy of extended commer- 
cial enterprises. As far as Rahang, the river was 
ascended by poling; the country on either side was 
low, flat, and fertile; numerous ruins were seen 
there. <A variety of valuable timber is brought from 
the forests by elephants and oxen, and floated down 
the river to Bangkok. Other products are cotton, 
wax, resin, tobacco, hides, and horns. Above Ra- 
hang, rapids interrupt the up-stream navigation, and 
the journey was continued overland on elephants. 
'Lakon is the centre of the elephant trade: Bock 


~ found a thousand of these great animals there, where | 


they are brought after capture in the forest; their 
value varies from five hundred to two thousand 
rupees. .Oxen are sold at sixteen to twenty-five 
rupees. Tchengmai, at an elevation of seven hun- 
dred feet on the Meping (the upper course of the 
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_Menang, above the rapids) is an important and busy 


city, with a population estimated at a hundred ‘thou- 


sand. Teakwood and gum-lac are among its chief 

commodities. <A railroad from the southern coast — 
should be constructed as far as this point, as, in 
addition to what now goes down the river, it would 
gain a large share of what is carried northward to, 
Yunnan, and out to Canton. From Tchengmai, 


“Bock turned a little north-east, and crossed a pass 


of twelve hundred feet elevation into the valley of 
the Mekok, that flows on to the Mekong at an alti- 
tude of eight hundred and seventy feet. The latter 
is a large river in a superb valley, lined with valua- | 
ble forests; its lower course should be examined to 
learn if timber could not be floated down to the sea. . 
Bock was unable to do this, and returned to Tcheng- 
mai, whence he descended. the Meping, running the 
rapids into the open lower valley. — (Peterm. mitth., 
[1163 

_ BOTANY. 
Relative size of diclinous flowers. — Fritz 
Miller mentions Carica. papaya — which is some- 
thing of a curiosity in having polypetalous pistillate , 
flowers and gamopetalous staminate flowers, which 
have been divided into two so-called genera — as 


forming an exception to Sprengel’s rule, that, in 


entomophilous plants with imperfect flowers, the © 
male are more conspicuous than the female; that. 
. they may be first visited by insects, which carry their 
pollen to the pistils. The greater size of the pistil- 


_ late flowers in this species is explained by their con- 


cealed' position. among the leaves, while the smaller 
staminate flowers hang out in conspicuous clusters. 
In this connection it is shown by Hermann Miiller 
that in monoecious species, which attract a sufficien- 
cy of insect. visitors, it may be an advantage for the 
fertile flowers to be the larger, as those of a given 
stock will then be visited first, and fertilized by 
foreign pollen, before the insects have been to 
the sterile flowers of the plant in question. On 
the other hand, in cases where crossing is uncer- | 


tain, the larger size of the staminate flowers will 


insure at least close fertilization, and thus be ad- 
vantageous. — (Kosmos, April.) Ww. T. [1164 

The purple-leaved barberry.— Mr. Thomas 
Meehan referred to the fact that seed of the purple- 
leaved variety of Berberis vulgaris, collected from 
plants growing near Philadelphia, reproduced the 


_ purple-leaved peculiarity to an extent which it could 


not do more perfectly if the variety were a true spe- 
cies. In a bed of seedlings containing on an estimate 
one thousand plants, there were only two reversions 
to the original green-leaved condition. — (Acad. nat. 
sc. Philad. meeting; May 15.) _ [1165 
Influence of stock and scion.— According to 
the Tropical agriculturist,, Mr. Moen has obtained 
some extraordinary and undesirable results from. 
grafting scions of Cinchona Ledgeriana upon stocks 
of Red bark. The grafts have been cultivated under 
glass, and are now four years old. Examination has 
shown that the bark of the stock is rendered abnor- 
mally rich in quinine ‘ by its contact with the graft;’ 
but the bark of the graft itself is found to contain 
less quinine than it should, while it has more cincho- 
nine and cinchonidine. Since the amount of the bark, 
of the stock is, of course, very small when compared 
with that of the vigorously-growing scion which must 
ultimately form the bulk of the whole, nothing is 
gained by the grafting. It diminishes, rather, the 
value of the plant. It is now proposed to try the re- 
verse experiment. It is very probable that subsequent 
experiments may show that part, at least, of the un-. 
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favorable results may be explained by the fact that 
only young plants have been studied. — (Gard. 
chronicle, May 26.) .G. L. G. | [1166 


ZOOLOGY. 
(General phystology and embryology.) 


Spermatogenesis. — J. E. Bloomfield gives a ré- 
sumé of the recent papers by Duval, Hermann, Ren- 
son, Sabatier, and von Brunn on this subject, and 
points out that they confirm the old idea that the 
spermatozoa are developed in mother-cells, a part of 
which remains behind. (The general hypothetical 
bearing of this fact was first brought forward by 
Minot. Bloomfield, in an article on spermatogenesis, 
advanced this view again, and apparently still regards 
it as original with himself.) — (Quart. journ. micr. 
sc., 1883, 820.) ©. Ss. M. _ [1167 


The coloring-matters of the bile of inverte- 


brates.— C. A. MacMunn communicates to the 
Royal society the results of a systematic examination 
of the bile and various extracts of the liver of mol- 
lusca and other invertebrates. The universal dis- 
tribution is proved of a chlorophyll pigment, to which 
the name of ‘enterochlorophyll’ is applied. It can 
be found in the bile of specimens of Helix after a 
six-months fast, and is much more abundant in the 
liver of mollusca and echinoderms than in crus- 
tacea. The presence of reduced haematin is also 


demonstrated in the bile of several pulmonate mol-- 


lusks. The bile of the cray-fish and most pulmonate 
mollusks contains haemochromogen, generally ac- 
companied by enterochlorophyll, and appears in the 
latter group to be more concerned in aerial than 
aquatic respiration. He concludes that the so-called 
liver of invertebrates is a pigment producing and 
storing organ in addition to its functions connected 
with the production of digestive ferments. The 


presence of haemochomogen is apparently connected 


rather with the mode of life of the invertebrates in 
which it occurs than distributed according to mor- 
phological considerations. A drawing of the micro- 
scopical structure of the liver of Limax, showing the 
enterochlorophyll within the liver-cells, and maps of 
the most important absorption spectra, described 
with readings reduced to wave-lengths, accompany 
the paper. — (Nature, May 10.) Ww. H. D. [1168 


Protozoa. 


~ Polemical about protozoa. — In reply to the crit- 
icism of Biitschli (ante, 273) concerning the view 
maintained by Balbiani in regard to the conjugation 
of Infusoria, the latter points out that he accepts and 
has in part confirmed Butschli’s observations, but 
differs from him as to the conclusions to be drawn 
from them. From Balbiani’s own statement, how- 
ever, it appears that he has entirely changed his for- 
‘mer theories, and essentially adopted Biitschli’s; and 
in stating that his old views could still be essentially 
preserved he seems not ingenuous. — (Zool. anz., vi. 
192.) 

Kunstler also replies to Butschli’s assertion (ante, 
269) that Kiinckelia gyrans is a Cercaria: it has no 
ventral sucker, it swims with the tail forward, and 
shows no trace of cellular organization. K., however, 
now admits that it is probably a metazoon larva, and 
not related to the Flagellata. — (Zool anz., vi. 168.) 
c. Ss. M. * [1169 

Dimorphism of Foraminifera.— It is stated by 
Munier-Chalmas and Schlumberger that in many 
genera of Miliolidae there are two forms of the spe- 
cies. Although the individuals are often alike exter- 
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nally, they may be divided into two sets, according to 
the arrangement of the central chambers. Thus in 
Biloculina depressa, in form A the central round 
chamber is large, and the other chambers next it fol- 
low the bilocular arrangement; in form B, the cen- | 
tral round chamber is very small, and those next it 
present the quinquelocular order, which, however, 
is soon suddenly replaced by the usual bilocular ar- 
rangement. This dimorphism is probably general in 
the group. The authors’ first note on this subject is 
contained in the Bull. soc. géol. Franee (8), viii. 300; 
their second, in the Comptes rendus, March 26, 18838. 
— (Ann. mag. nat. hist., ii. 8336.) co. 8. M. [1170 


Coelenterates, 


Phylogeny of the Siphonophorae. — Fewkes 
points out the resemblance between the primitive 
scale of Agalma and the nectocalyx of Monophyes, as 
well as the close resemblance of the embryonic knobs. 
of Agalma and Halistemma to the tentacular knobs 
of the Calycophores. 

He believes that these resemblances are an indica- 
tion of the point in the development of the Sipho- 
nophora where the separation of the Physophorae 


- from the Calycophorae, or the separation of both 


groups from a stem form, took place. —(Amer. nat., 
June.) W. K. B. [1171 


New Brazilian medusa.—In his work on the 
deep-sea Medusae collected by the Challenger expe- 
dition, Haeckel describes an interesting genus, Dry- 
moneura, represented by a single species from Gib- 
raltar. Fr. Miller records the occurrence of a second 
species, Drymoneura Gorge, which he has found in 
1857, 1860, and 1861, on the coast of Brazil. The 
Brazilian form was found in a very shallow inlet, and 
the genus cannot be regarded as a deep-sea form. — 
(Zool. anz., no. 187.) W. K. B. | [1172 


Insects. 


Odonata of the Philippines. — Baron de Sélys: 
gives a list of seventy-seven species, with descriptions 
of new species, and notes on those previously known. 
Twenty years ago hardly one was known from the 
region. ‘The present paper is due to the collections 
of Semper; and, with the exception of Hypocnemus, 
which is figured, all the genera and even sub-genera 
are represented in other oriental countries. But 
forty-one of the species are peculiar to the Philip- 
pines. A single species of the otherwise wholly 
African genus Libellago occurs. — (Anal. soc. esp. 
hist. nat., Xi.) [1173 


Scolopendrella.— In a new species described and 
figured from Massachusetts, peculiar for the robust- 
ness of the legs, Scudder finds the openings consid- 
ered by Ryder as stigmata next the bases of the legs, 
but believes he has also found stigmata in the head, 
as in some Thysanura. He also compares the coni- 
cal protrusion of the mouth-parts to those of Podura. 
— (Proc. Bost. soc. nat. hist., xxii. 64.) [1174 

Growth of the ova in Chironomus. — Jawo- 
rowski advances some singular notions on this sub- 
ject. The eggs grow directly from the blood, not at 


_ the expense of other cells, or by the intermediation 


of the follicular epithelium. In pupal life the amount 
of the blood is reduced to a minimum; when the eggs 
are discharged by the imago, they leave a large space; 
the blood flows in and partly fills it, so that there is 
less blood left in circulation than can sustain life; 
hence the insect dies. (It does not appear that the 
author’s startling assertions rest upon any observed 
facts.) —(Zool. anz., vi. 211.) oc. 8. M. [1175 
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VERTEBRATES. 


__ Development of the pulmonary epithelium. — 
The lungs of the human adult have been minutely 
studied by. K6lliker, whose memoir, which appeared 
in 1881,.still left the development of the lung to be 
worked out. This gap has now.been partially filled 
by Nicolai Jalan de la Croix, who, however, has relied 
on the chick and mammalian embryos for the earli- 
est stages. 
(6.5 cm.) the bronchi are nearly straight tubes branch- 
ing at acute angles; the alveoli have begun. to form 
at their ends, but are developed in the inner part of 
the lung only later; the connective tissue is in process 
of differentiation; the whole system of respiratory 
cavities is lined by a continuous epithelium, which 
is thickest in the trachea, where it has several layers 
of cells, and which gradually. thins out, until, in the 
alveoli, it consists only of two layers of cells, the 


deeper cells being somewhat smaller, the upper ones | 


irregular in shape, and approaching the cylindrical 
form. The alveoli are already grouped into lobules; 
and it is these which Kolliker has described in his 
embryology as the primitive alveoli. By the end of 
the fourth month the bronchi branch off at much 
greater angles; the epithelium in the terminal vesi- 
cles is only 15 Lt thick, and consists of a single row of 
cylinder cells. In the fifth month the connective 
tissue around the bronchi is quite advanced in devel- 
opment; it is, between the lobules, largely fibrous; 
between the alveoli, still rich in cells. The alveoli 
themselves measure about 0.05 mm. in diameter; 
their epithelium, only 11 in thickness. The blood- 
vessels have attained an enormous development, but 
are not yet close to the respiratory surfaces. Com- 
parison of the different stages shows that the alveoli 
gradually increase in number, and at the same time 
diminish in size (author’s résumé, vide p. 109). 
The conversion of the many-layered original epithe- 
lium into the single layer of the alveoli, the author 


asserts (apparently without definite reason) to be — 


effected by. the passage of the deeper-lying cells into 
the upper layer. By this process, as well as by the 
multiplication of the cells, is the rapid expansion of 
the epithelium to be explained. For ‘the history 
during the fifth to ninth month, de la Croix col- 
lates the previous literature. | 

In the mature foetus (still-born) alveoli are still 
forming along the alveolar canals. The epithelium 
of the canals and all alveoli is still cylindrical, the 


cells with oval nucleus being about twice as high as 


broad. The alveoli do not yet extend down into the 
_ meshes of the capillary net-work. In a child that 
lived for seven days the flattening-out of the alveolar 


epithelium had already made considerable progress | 


(Stieda found that this flattening took place much 
earlier in sheep embryos). The very rapid develop- 
ment of the pavement out of the cylinder epithelium, 
the author says, must be necessarily produced by the 
expansion of the lungs after birth. (There are two 
objections to this. view, — first, it is not shown that 
the change accompanies an expansion; second, it fails 
to account for the development of the flat cells during 
foetal life, as in sheep. Rep.) — (Arch. mikr. anat., 

xxii. 93. \” C. 8. ‘M. [1176 


The nature of inhibition. — Professor T, Lauder 
‘Brunton has lately offered a theory of inhibition 
founded on its analogy to the interference which 
occurs when waves of light or sound meet in oppo- 
site phases. According to his hypothesis, there are, 
in the cord and brain, successive layers of sensory 
and motor cells, so arranged that each motor cell is 
connected, not. only with its corresponding sensory 
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cell, dcouen which the afferent impulse causing a 
simple reflex first, passes, but also with other sensory 
cells higher or lower in the cord. When the afferent 
nerve leading to a sensory cell is slightly stimulated, 
a simple reflex occurs through the corresponding 
motor cell. So when several afferent fibres are gen- 
tly stimulated, as in tickling the sole of the foot, the 
impulse from each sensory cell passes to a motor cell, 
and calls forth a reflex contraction. If the afferent 
fibre leading to any sensory cell is more strongly 
stimulated, the impulse on reaching the sensory cell 
will divide, part going directly to the motor cell, part 
passing to a neighboring sensory cell and thence in- 
directly to the motor cell. The consequence is, that 
the two waves of impulse, having travelled paths of 
unequal length, meet in opposite phases, and an 
interference or inhibition results. A firm pressure 
applied to the sole of the foot arouses no reflex con- 
No place is given in the theory to special 


inhibitory cells. Any cell may exercise an inhibi- 


‘tory action on the sensory or motor cells with which 


it is connected. Whether its action on any other cell 
shall augment or inhibit the activity of the latter, 
depends on the phase in which the wave of impulse 
travelling from it meets ‘the wave of impulse that 
has reached the same cell from another source. In 
the case of inhibition by the will, the impulse sent 
down from the brain is supposed to interfere with 
that originating in the cord from the stimulation of 
sensory nerves. Besides inhibition by interference, 
apparent inhibition by the diversion of the stimulus 
into other than its customary path may occur. | 

Brunton attempts to. explain many of the well-- 
known phenomena of inhibition on this hypothesis. 
His explanation of the action of drugs—such as 
atropia, morphia, strychnia—on the theory of inter- 
ference is particularly weak and unsatisfactory. —_ 
(Nature, nos. 696-699.) Ww. H. H. aay? 

Man. 

Electrotonus of the motor nerves of man. — 
Since the discovery by Pfliiger of the general laws of 
electrotonic changes in a nerve during the passage of 
a galvanic current, from investigations made upon the 
dissected nerves of frogs, numerous attempts have 
been made to verify his conclusions for the uninjured 
.The general outcome of this work 
has not been satisfactory, as far as a confirmation of 
Pfliger’s generalizations is concerned. Perhaps the 
chief cause of the discrepancy amongst the results of 
different observers has been the neglect to fully ap- 
preciate the fact pointed out by Helmholtz, that 
when the uninjured nerve, in its natural position in 
the body, is exposed to an electrical current, there 
exist in the region of each electrode, owing to rapid 
current diffusion, areas of different electrical density, 
which must, therefore, be considered as electrodes of 
opposite signs. Waller and de Watteville have inves- 
tigated the subject anew upon the motor nerves of 
man, and obtained results which are in accord with 
the laws established by Pfliger. Their experiments 
were. made in most cases upon the peroneal nerve, 
and the contractions of the corresponding muscles 
were registered by appropriate means upon a smoked 
drum. They employed three methods of stimula- 
tion, —induction currents, constant currents, and 
mechanical stimuli. The unipolar method was used 
in all cases, and the polarizing and stimulating cur- 
rents were combined in one circuit. By this means 
the points of stimulation and polarization were made 
co-extensive, and the electrotonic changes in the polar 
region obtained. In mechanical excitation the same 
result was reached by using the polarizing electrode | 
itself to give the stimulating blow. The authors have 


614 


adopted the theory of a ‘mixed polar action for both 


polarizing and testing currents;’ that is, at the | 


electrode. applied to the nerve, there exist for each 
current, stimulating as well as polarizing, a ‘ polar’ 
region of the same sign as the electrode, and a ‘ peri- 
polar’ region of the opposite sign, the electrical 
density of the latter being less than that of the 
former, but still sufficient to act as a physiological 
stimulus. When an induction current was used to 
test the ‘polar alteration of. excitability’ produced 
by the polarizing current, the results were found to 


differ according as the ‘exploring’ electrode repre- 


sented the kathode or anode of both currents, or the 
kathode of one and the anode of the other. In the 
first case the effect of the induction shocks are in- 
creased; in the second case, diminished. They explain 
their results in this way. When the electrode. is 
kathode of the induction current, the excitation 
proceeds: from the kathodic polar region. If the 


electrode'is at the same time the kathode of the - 
polarizing current, the polar region is kathodic, and | 


possesses increased irritability. If the electrode is 
anode of the polarizing current, the polar region is 
anodic, and its irritability is diminished. When, on 
the other hand, the electrode is anode of the induc- 
tion current, the excitation proceeds from the peri- 
polar kathodic region, since all contractions with 
induction currents are make-contractions. If the 
electrode is at the same time the anode of the polar- 
izing current, the peripolar region is: kathodic, and 
therefore of increased excitability. If the electrode 
is kathode of the polarizing current, the peripolar 
region is anodic, and therefore of diminished excita- 
bility. When the testing current is a galvanic cur- 
rent, and both polarizing and testing currents are in 
the same direction, it is found that the effect of the 
-kathodic make is increased during the flow of a 
kathodic current, and of an anodic make during the 
flow of an anodic current. The excitation proceeds 
from a kathodic region of increased irritability, in 
one case polar, in the other peripolar. So the effect 
of a kathodic break is diminished during the flow of 
a kathodic current, and of an anodic break during the 
flow of an anodic current. The excitation arises from 
the disappearance of an electrotonus in an anelec- 
trotonic region of depressed irritability, in one case 
peripolar, in the other polar. With regard to mechani- 
cal. stimulation, it was observed that the effect is 


increased when the polar region is kathodic, and | 


diminished when it is anodic. They made some 
experiments upon the after-effects of the polarizing 
current, the results of which show that there is an 
after-kathodic diminution and an after-anodic in- 
crease of excitability, which are more marked in the 
polar than in the peripolar region. — (Phil. trans., 
1882, 961.) Ww. H. H. [1178 


Ellectrotonus of the sensory nerves of man. — 
Waller and de Watteville have carried out a series of 
experiments on the alterations of excitability of the 
sensory nerves during the passage of a galvanic cur- 
rent, similar to those made upon the motor nerves. 
Their method of work was essentially the same as in 
the preceding investigation. In order to measure the 
increase or diminution of sensation after polarization, 
they ascertained the least: strength of current which 
would produce a ‘reaction in consciousness,’ and 


then noted the changes necessary to be made after | 


polarization to obtain the same effect. Their general 
result is, that, ‘“‘after the passage of a galvanic cur- 
rent, the alterations in the excitability of the sensory 
nerves of man follow a course essentially similar to 
that observed in the motor nerves.’’? — (Proc. roy. 
soc., 1882, 222.) -w. H. H. [1179 
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ANTHROPOLOGY. 


. Smithsonian anthropological papers. — The 
great delay in bringing out the annual report: for 


1881 has induced Prof. Baird to publish the scien- 


tific summaries and the anthropological papers in 
separate pamphlets. The summary, as usual, is 
by Prof. Mason, and the papers were all prepared 
under his editorial care. The summary is divided 
into two parts, the discussion and the bibliography. 
In order to show just where each contribution for 
the year stands with reference to the whole, he 
divides anthropology into eleven parts, — anthropoge- 
ny, archeology, biology of man, psychology, glossolo- 
gy, ethnology, technology, sociology, mythology, 
hexiology, and bibliography; the latter term includ- 
ing all aids to the study of man. By the use of the 
Greek words ypady, Adyoc, vouoc, and yeved, the suffixes 
-ography, -ology, -onomy, and -ogeny, may be applied 
to each of the foregoing terms, in order to indicate 
the observing, the classifying, the discursive, and the 
philosophic phases of each branch of inquiry. Sep- 
arate chapters are devoted to each of the leading 
topics. ; 7 

The miscellaneous papers are unusually numerous. 
Explorations of mounds in Kansas are reported by 
Mr. Serviss; in Iowa, by Banta and Garretson; in 
Missouri, by Hardy, Scheetz, and Watkins; in Wis- 
consin and Illinois, by Moody, Shallenberger, and 
Adams; in Ohio, by Luther; in Kentucky, by Linney 
and Evans; in Tennessee, by Haite; in Alabama, by 
Gesner; in Georgia, by Whittlesey; in Florida, by Bell. 
Other aboriginal works are treated by Whitcomb for 
Washington Territory, by Stinson for Indiana, and 
by Case and MacLean for Ohio. Miscellaneous: an- 


tiquities are reported from Iowa by Dean; from Illi- 


nois, by Gale, McClelland, French, Farrell, and Sibley; 
in Texas, by Roessler; in. Arkansas, by Jones; in 
Pennsylvania, by Hayden; in New York, by Sheward; | 
in Connecticut, by Ellsworth; and in Nova Scotia, by 
Patterson. Besides these are papers on shell-heaps 
in Alabama, West Virginia, and Massachusetts, by 
Mohr, Hubbard, and Wing; on inscriptions in Arkan- 
sas, by Green; on buried flints in Illinois, by Snyder; 
on silver crosses from a Georgia mound, by Jones; 
on ancient canals in Florida, by Kenworthy; on rock- 
carvings on the Susquehanna, by Galbraith; on a 
sculptured stone from New Brunswick, by Jack; on 
a perforated tablet from New York, by Tooker; a 
specimen of aboriginal art, by Matthew; and on the 
aborigines of Florida, by Walker. — J. w. pe. [1180 


Egyptian boomerangs.— Gen. Pitt-Rivers takes 
the occasion of receiving an Egyptian boomerang as ~ 
a text for the review of the subject of the spread of 
that interesting weapon. His description is accom- 
panied by a plate, giving figures of twelve boom- 
erangs from the same quarter, which he had seen in 
different museums. There are four phases in the 
evolution of the boomerang worthy of notice. 1. 
All weapons which are thrown by the hand, and 
which are not specially adapted for rotation, 2. A 
round, curved stick, which would rotate more freely 
than a straightone. 38. The same weapon made from 
a split stick, opposing to the atmosphere a thinner 
edge, whereby the rotation and ‘range would be 


‘greatly increased. ‘This is the most important stage 


in the development of the boomerang. In this state 
it was used by the Australians for purposes of war, 
after they had further acquired a knowledge of the 
returning or screw boomerang. It was. in this stage 
that Gen. Pitt-Rivers supposes it was carried by the 


black races into those distant regions where it is now 


used. 4. Those weapons to which is imparted by’ 


peculiar twists a screw movement tending upwards, 


or at any rate in a 1: direction that is perpendicular to. 


_the plane of rotation. This last stage of improve- 
ment, so far as we at present know, was effected in 
Australia only, and not in:those countries into which, 


in its. simpler form, it had been previously distrib- : 


uted by. the migration of tribes. The Egyptian, 
African, and Dravidian boomerangs may not have 
been independent inventions, therefore. The boom- 


erang being a weapon of very primitive construction, | 


and its present distribution being coincident with the 
distribution of some of the black races of man, it 
may with great probability be regarded as one of 
those weapons which primeval men carried with 
them into distant parts from the home of their 
ancestors, wherever it was. In speaking of the 


distribution of this weapon, writers should be care- . 


ful to note that the Egyptian boomerang, the trom- 


bush of the blacks of Abyssinia, and that of the 


blacks of Hindostan,. correspond only to one class of 
the Australian boomerang, — viz., that used by them 
for war, and considered to be the most useful weapon 
they employ, —and that this differs from the returning 
boomerang, which has a lateral twist by means of 
_ which it is caused to rise in the air, screwing itself 
up precisely in the same manner as a boy’s flying- 
top, which rises and spins against the ceiling. — 
(Journ. anthrop. inst., xii. 454.) J. W. P. {1181 

Hittite inactiptioné.<-So many attempts to 
decipher the Maya hieroglyphs have been based upon 
the processes that have led to brilliant results in 
_ Egyptian and Mesopotamian inscriptions, that we are 
not surprised to find an author deciphering Hittite 
by means of Aztec phonetic values. Prof. John 
Campbell of Montreal has in press a volume on the 
history of the Hittites, their migrations, antiquities, 
and language, in which will appear translations of 
some of the inscriptions first discovered by Mr. 
Drake in 1871. A pamphlet of sixteen pages, how- 
ever, precedes the volume, giving the translations. 
Briefly, the author believes that the Hittite empire, 
overthrown in 717 B.C., was re-established succes- 
sively in India, north of the Altai, north-east of 
China, in Khitan, Mantchuria, Saghalin, Corea, and 
Japan, and finally as Aztec, Peruvian, and Chibcha, 
on the American continent. Mr. Campbell, there- 
fore, has only to give to the characters of Hamath 
resembling those of Mexico their Aztec phonetic 
values, and the thing is done. — J. Ww. P. [1182 


. EGYPTOLOGY. 


Geography. — The vast field of ancient geography 
yet to be explored is indicated by the fact that two 
thousand names of places outside of Egypt, mentioned 


in the geographical lists, still await identification. — 


- Brugsch points out some necessary cautions. 1°. The 


different systems of orientation. 'The Egyptian always . 


imagined himself as standing face to the south : the 
east was on the left hand, “the west on the right 
hand, and the north behind him. The African made 
a point, between the Nile and the Red Sea, east of 
Ethiopia, the place from which he judged of the re- 
lations of countries : hence to him Ethiopia was in 
the west, etc. The Asiatic faced the east, and spoke 
of it as before him, the west as behind him. And 
the Egyptian monuments represent, sometimes one, 
sometimes another, of the systems in giving the re- 
lations of the same place. 2°. The Egyptians very 
frequently translated and did not transcribe foreign 
names. It has often been remarked that the names 
of nations well known in pre-classic antiquity, and 
with whom the Egyptians were well acquainted, are 
not found on the monuments. These names must 
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be sought’ in the Egyptian translations. 3°. .The 
Egyptian geographical lists, in their enumeration 
of. African peoples, proceed from south to north: 
among Asiatic nations they proceed from*“north to 
south; i.e., in both cases they follow the downward 
course of the great rivers. 

Brugsch believes that Punt was. a southern land, 
not in Arabia (where most place it), but in Africa, 


and that the Egyptians sent expeditions thither at a 


very early period in their history. Hommel ( Vorsemi- 
tischen kulturen, 1888, p. 108, 421) thinks these expe- 
ditions began about 2450 B. C. — (Revue egyptol., iv.) 
H.O. | [1183 


NOTES AND: NEWS. 


The remains of thelate Professor Charles Frederic 
Hartt, who is well remembered for his extensive scien- 
tific researches in Brazil, arrived at New York from 
Rio de Janeiro on June 7 last, by the steamer Finance. 
They will be carried to Buffalo, N.Y., the home of 
Mrs. Hartt, for interment. Over five years have now 
elapsed since the death of this distinguished natural- 
ist and linguist, whose life was so faithfully dedicated — 
to the cause of Brazilian science. Completely worn 
out by the drudgery of official cares in trying to 
perfect the organization of which he was the chief, 
against the jealousies of a foreign and unappreciative | 


people, he fell an easy victim to that most dreaded 


of all Brazilian scourges, yellow-fever, which afflicted | 


so many Americans during the early spring of 1878. 


His grave in the protestant section of one of the 


larger Rio cemeteries has borne no other mark than 
the customary number by which it could be identified. 


While Brazil has neglected the memory of one who 
more than any other gave character and purity of 
purpose to its scientific undertakings, his own coun- 
try will not fail to do him homage. | 

‘—The Report of the chief of ordnance, U.S.A., 
1882, contains some important matter relating to the 
science and practice of gunnery. Col. Crispin makes 
a long and valuable report on European ordnance. 
The methods of construction of British and French 


ordnance are described, and the advantages of mal- _ 
_leable over cast 


irons are exhibited. The now 
familiar effects of tempering in oil, as practised in 
British gun-making establishments, are described. 
Soft steels having a tenacity, untempered, of thirty- 
one tons per square inch are given a strength of 
forty-seven tons by oil-tempering, their elongation 
being, meantime, reduced somewhat by the process. 
The reporting: officer concludes that the direction of 
change is toward the introduction of built-up forged 
guns, or built guns of cast steel, and that the future 
is to see the introduction of this principle carried to 
its limit in guns made of coiled wire, as proposed by 
Treadwell of Cambridge, and recently by Wood- 
bridge, — a conclusion’ manifestly at variance with 
the results described in his report as attained by 
Whitworth with solid guns of compressed steel. 
The principles upon which Whitworth is working 


616 : 


are summed up by that inventor as ‘strong, duc- 
tile, and sound materials, strong, quick-burning 
powder, short guns, long projectiles, and rapid rota- 
tion.’’ Lieut. Birnie’s conversion-tables for metric 
measures are included in this volume. They are 
substantially the same as those issued by the Messrs. 


Wiley, together with Noble’s British tables, and other - 


matter from Thurston’s Materials of engineering. 
Capts. Michaelis and Greer discuss the deviations of 
projectiles mathematically. ‘The report is supplied 
to libraries and scientific departments by the chief 
of ordnance. | 

— De Candolle’s ‘ Origine des plantes cultivées’ has 
received a searching review at the hands of Professor 
Asa Gray and Mr. J. Hammond Trumbull in the 
American journal of science. The book itself is 
as valuable to anthropology as it is to botany, and 
it was fitting that a competent representative of 
each of these sciences should be associated in its 
examination. The reviewers, however, in this case, 
seem to have had a definite object ulterior to that 
of merely appreciating this last great contribution of 
theevenerable phytologist. The claims of America 


as the original source of a large number of the best- - 


known vegetable products of the globe required to 
be defended; and they deliberately assumed and per- 
formed this task, showing in a large number of cases 
that De Candolle had either ignored or had not duly 
weighed the evidence that exists in favor of their 
American origin. The comprehensive and critical 


learning displayed in these articles, relative to the 


mention of these plants in the early history of Amer- 
ican discovery, is only equalled by the shrewdness 
and force with which it is marshalled in support of 
the views which the writers feel called upon to set 
_ forth and sustain. 

_— ‘Progress in meteorology, 1879-81.’ This useful 
contribution to the English literature of meteorology 
has been published by the Smithsonian institution 
under the editorship of Professor Cleveland Abbe of 
the army signal-office. It consists, as the author ex- 
pressly states, of extracts, mostly from the Vienna 
Zeitschrift for the years 1879, 1880, and 1881; and this 
accounts for the notices from the German of two 
papers originally published in this country. Bio- 
graphical notices of eminent meteorologists who died 
in the interval.covered by this pamphlet, a concise 
description of the work contemplated by the Polar 
commission, and an account of the meteorological 
work in hand and proposed by nearly all the different 
governments, are given. Under well-arranged heads, 
such as bibliography, methods, apparatus, etc., chemi- 
cal and physical properties of the atmosphere, solar 
radiation and terrestrial temperature, movements of 
the atmosphere, barometric pressure, electricity, mag- 
netism, and optical phenomena, will be found abun- 
dant material for study, and of the later scientific 
investigations in the protean subject of meteorology. 
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— The Worcester county, Mass., free school of in- 
dustrial science is now completing its fifteenth year. 
It offers free instruction to students, who, at the time 
they enter, are residents of the county. There is 
a further endowment by the state for twenty free 
scholarships for students elected by the board of 
education: The school is by no means a local insti- 
tution, a large number of the boys coming from out- 
side Massachusetts. At present there is great need 
of an increase in the accommodations of the chemi- 
cal and engineering departments. The friends of the 
institution are bestirring themselves, and have issued 
a pamphlet stating the results of the school’s work 
up to this time, and the urgent need there is for 
further room, that the growth of the institution may 
not be cramped. The mechanical department, possi- 
bly the most thriving, has received, within the last 
two or three years, greatly increased facilities, but is 
pressed to the utmost to fulfil the demands upon it. 

' — At the meeting of the Engineers’ club of Phila- 
delphia, May 19, Mr. C. G. Darrach exhibited two pro- 
files from Tiffin, O., to Lake Station, on the southern 
bend of Lake Michigan. The surveys were made for 
the Baltimore and Ohio short line to Chicago, — one. 


_ vid Napoleon, and the other vid Defiance, O. About 


240 miles of surveys were run, and the profile and 
maps plotted in sixty working-days, with a party of 
eight men. 

At the meeting of June 2, Mr. Carl Hering read a 
short article on electrical units and formulae; Prof. 
L. M. Haupt exhibited a drawing of the Phoenixville 
bridge, which was built by Mr. Moncure Robinson, 
C.E., in 1836, for the Philadelphia and Reading Rail- 
road, over the Schuylkill. It is an instructive and 
enduring monument of successful construction of cut- 
stone masonry. There are four segmental arches 72 
feet clear span, and 164 feet rise; radius of arch, 
474 feet; voussoirs, 2 feet 9 inches thick. One end 


abuts against a rocky bluff, whilst the other is sup- 


ported by a heavy abutment with an earthen filling. 
It is believed to be one of the lightest and cheapest 
bridges of its kind in this country, having cost but — 
$48,000. The secretary exhibited samples of Japan- 
ese paper, which he had obtained through Mr. J. A. 
L. Waddell. Many Japanese papers are of excellent 
quality, and could probably be used with great advan- 
tage in engineering practice. 

— Van Nostrand has published, as one of the ex- 
cellent ‘Science series,’ a book of logarithms to four 
places, of logarithmic and natural functions. The 
tables seem to be very well arranged, especially those 
of the natural functions. | | 

— Dr. Ralph Copeland, editor of Copernicus, writes 
to that journal in the latter part of February last, 
from La Paz, Bolivia, 12,050 feet above the level of 


_ the sea, — 


‘* For the first time for ten days, the sky is tolerably 
clear, and remarkably dark, although the moon is al- 


June 29, 1883.]_ 


most exactly full, and at an altitude of some 380°. At 


9h. 30m. local mean time, to test the clearness of the 


air and the visibility of fifth and sixth magnitude 
stars, I made a naked-eye sketch of the Hyades and 


Pleiades, which were also roughly at the same alti- 


tude as the moon, but considerably more than 90° 


distant from her. In the Pleiades I distinctly made 


out ten stars, —D. M. + 24°, 558 and 556, both of 7.0 


magnitude, being seen as one star; and D. M. + 24°, 
646, of magnitude 6.3, being clearly visible. In the 


head of Taurus I made out seventeen stars, two of | 
which—D. M. + 16°, 586, and + 16°, 605 (of 6.0 and 
5.0 magnitude) — are not in Argelander’s Uranome- 


tria nova. I also saw o Tauri plainly double. 


- “As it is now near the close of the rainy season, I 
hope shortly to be in a position to report something: 


of what can be done with a six-inch refractor at 14,- 
360 feet above the sea-level. My station is at Vinco- 
caya, between Arequipa and Puno. 
time I am endeavoring to obtain the height of the 
Tlimani.”’ 

— Dr. Ralph Concland: editor of Copan writes 


to that journal in the latter part of outa last, 


from Lima, — 


** At Chorillos, near this, are staying M. Barnaud, 
Lieut, de Vaisseau, and M. Favreau, Enseigne de 


Vaisseau, members of the French Venus expeditions 
to Chili. 
from Valparaiso and Panama. 
mers, in conjunction with two colleagues now at Val- 


paraiso, are determining the difference of longitude. 


They have two-inch transit instruments, with chron- 
ographs and chronometers; and the cable is led 


directly into the observatory. The instruments are. 
similar at both stations, and the observers do not 
interchange stations; but the personal equation has" 


been determined for wire-transits, and signals trans- 
mitted by Thomson’s galvanometer. The strength 
of current is adjusted by a rheostat to a constant 
strength. A triangulation will connect Chorillos, 
Callao, and Lima, distant some six or seven miles 
_ from each other. The connection of. Valparaiso with 
Buenos Aires on the one hand, and with “Callao and 
‘Panama on the other, will complete the circuit of the 
greater part of South America; the chain from Green- 
wich to Buenos Aires, through Lisbon, Madeira, St. 
Vincent, Pernambuco, Bahia, Rio Janeiro, and Monte- 
video, having been finished by Lieut. -Commander 
Green, U.S.N., in 1879.’ 

— The first livraison of Les nouvelles conquétes de la 
science, par Louis Figuier, is devoted to a sketch of the 
application of electricity to lighting. Judging from 
the sample of explanation given in the introduction, 
where the glowing of a conductor is attributed to 


the accumulation of an electric fluid, it cannot. be. 


- gaid that the book promises to give.a straightforward 
| statement of facts without embellishment. The illus- 
trations are numerous and attractive. 
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‘Chorillos is the landing-point of the cable 
The French astrono-_ 


Very much of . 
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the same untrustworthy character is the first livraison 
of Nouvelle histoire des voyages, par- Richard Cortam- 
bert. Both of these books are for sale by F. W. Chris- 
tern, New York.. | 

— Prof. C. 8. Sargent has recently prepared. a strik- 
ing statement of the loss, actual and prospective, 
suffered from forest-fires, and of the necessity of. 
stringent legislation for their prevention. Especially. 
should this loss be brought to public attention in New 
England, where so much surface is adapted only to 
forest-growing, and whence a great share of our white 
pine must come in future years. These states already 
possess valuable forests of second-growth pine, now. 
reaching a size when they can properly be thinned: 
out, leaving the smaller trees for future need. But 
in Massachusetts alone, ten' thousand acres of forest 
are on the average burned annually; about one-third. 
of the fires beginning from locomotive sparks, and 
nearly all the rest from:easily avoided carelessness. 
This burning not only destroys the standing trees; 
it makes investment of capital in growing forests. 
hazardous, it checks the growth of a very desirable 


industry, and it destroys the capacity of the ground 


to continue a pine growth. When properly cut, a pine 
forest may be propagated indefinitely. When burned, 
thereis a long succession of weeds and briers, moun- 
tain. cherry, gray birch, willows or poplars, maples, 


and ash-trees, until a hard-wood growth is established. 


This maintains itself for a long time if left alone; but 
if the ground be then cleared by cutting, culeivated: 
for many years, and then Jeft free from plough and. 
scythe, and guarded from pasturing and fire, the 
white pine will spring up spontaneously after its long 
absence. Fifty orone hundred years must pass before 
this desirable crop returns. In view of so long a 
delay, and of the considerable value that pine will 
soon command, it is well that special care should be 
given to protecting and preserving the BoCOHe Brown 
forests now approaching maturity. 

_— The national congress of the French geographic 
societies will meet this year at Douai, seat of the 
Geographic union of the north of France, on Aug. 
26, for a week’s session. Excursions will be made to 
Calais and other points on the channel, and to Charle- 


ville, and across the Ardennes to Belgium. A geo- 


graphic exhibition is. prepeccd in connection with 


the meeting. 


~—M. de Lesseps recently stated to the French 


- geographical society that the work on the Panama 


canal was going on in good condition. Excavation 
has been begun all-along the line. Two American 
machines had just been received, capable of digging 
three to four thousand, cubic metres a day. The 


work is in charge of the chief: engineer ‘ des ponts et 


chaussées,’ sent out from France by the canal ‘com- 
pany some months ago. The Algerian canal, in 
which M. de Lesseps is interested in connection with 
M. Rondaire, now, he says, stands a good chance of 
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receiving government concessions, in spite of the 
adverse report made by the Academy of sciences last 
year. 

— The Entomological society of London, the sec- 
ond of its name, held its fiftieth anniversary last 
month; and, in his presidential address upon the 


occasion, Mr. J. W. Dunning suggested that Pro-. 


fessor Westwood of Oxford be made titular life- 
president of the society. ‘‘ An original member, 
he has never failed us. During the crucial period 
of our childhood, he was the motive power, the life 
and soul, of the society. For fourteen consecutive 
years he was secretary, and for part of that time he 
was curator also. The. council has seldom been 
complete without him, and during six years he 
was our president. * Whilst he resided in or near 
London, he rarely missed one of our meetings. 


not a single year, from first to last, that he has not 
been a contributor to our transactions.”’ 
posal was carried by acclamation. 

— The unusual competition for the last ‘Walker 
prize’ of the Boston society of natural history induces 
the society to offer the same subject for next year’s 
- competition; viz., ‘Original unpublished investiga- 
tions on the life-history of any animal or plant.’ 
While the partial treatment of the subject is per- 
mitted, preference will be given, other things being 
equal, to memoirs which embrace the whole life-his- 
tory of an animal or plant from the early embryo- 
logical stages to the adult form. 

The society also offers, through the generosity of a 
member, for. next year, a special first prize of from 
$60 to $100, and a second prize of $50, on the follow- 
subject: ‘‘A study of the venation of the hind-wings 
of Coleoptera, with illustrations of all the families of 
Le Conte’s and Horn’s classification.’ Essays in 
competition for both prizes must be sent to the secre- 
tary of the society before April 1. 

— Over four hundred members of the British asso- 
ciation have already pledged themselves to attend 
the meeting at Montreal in August, 1884. It is be- 
lieved that all the permanent officers of the organiza- 
tion will be present. 

— We learn that a series of fifteen original letters 
of Alexander von Humboldt to his intimate friend 
Wegener, bearing the dates 1788-90, is for sale in 
Germany. They have been made use of for the biog- 
raphy of Humboldt by Brubns ; and extracts have 


been more than once published, — most recently, in 


the Berlin journal Gegenwart, nos. 30 and 32, of 1882, 
—but they have never appeared in full. Any insti- 
tution or private person desiring to acquire them 
should apply to Dr. G. A. Saalfeld, Hobsminden, 
Germany. . 

— In the weekly summary { 1075, line 20, instead 
of ‘acid,’ read ‘pentachlor- and hexachlor-com- 
pounds.’ | 
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ada, 351, 374, 499; channel, high seas in, 
439; co- operation in arctic research, 
125. 

Bromide, electric conductivity of, 426. 
Bromine, estimation of, in presence of. 
iodine, 927; investigations on, 198. 

Brooklyn entom. soc., 27, 392, 56: 

Brookville soc. of nat. hist., ie 376. 

Brown, H. Y. L., 877. 

Bruckmannia, 397, 

Brunner von Wattenwyl’s 
thoptera, reviewed, 605. 

Buccinum, 319; nivale, 260; sulcatum, 260. 

Buchloe dactyloides, 335, 

Buckeye leaf-stalk borer, 253. 

Buckland, Miss A. W., writings of, 376. 


folk-lore, 


European Or.. 


Z Buffalo naturalists’ field-club, 321. 


Buffalo Peaks, 983. . 
Bufo, 584; columbiensis, 21. 
Building materials, tests of, 103. 
Bull’s process for iron- smelting, 208. 
Bunotherian mammals, 801. 
Buoys, lighting, 873. 
Bureau of ethnology, etc. See U.S. Bu- 
reau, etc. ; 
Bureess, HE. Suggested improvements 
in lighthouses, 221. 

Buteo pennsylvanicus, 168. 

Biitschli’s Protozoa,.53. 

Butter, rancid, 769. 

Butterflies, illustrations of American, 
1094; life-histories of American, 9038; 
mimicry in; 5%; swallow-tail, 793. 


Cable power for street-railways, 102. 

Cabot, Sebastian, mappemonde of, 62. 

Cachar earthquake, 67. 

Caddis-fly cases, é/., 732. 

Caffeine, 202.. 

Caffraria, anthropology of, 745. 

Cairo, Wissmann’s letter from, 608. 

Calamites, 90, 149, 397. 

Calceola, 202. 

Calceolaria, 492. 

Calcinus latens, 173. 

Calcium, quantitative determination of 
306. 

Calcium bromide, apatites and wagner 
ites containing, 7O8. 

Calcutta zoGlogical gardens, 376. 

Calendula, 306. 
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' California, academy -of ‘sciences, 506; — 
ed Invertebrates, ‘trade 


agriculture, 518; 
in, 239. 
Callimome, 599. 
‘Calluna vulgaris, 49, 
_ Calosoma, 317. 
- Galyptotricha pleutotiont oftiey' 116, 
~ Calystegia sepium, 306. —. 
Camar gue, domestic animals of, 679. 


Cambarus immunis, 15; signifer, 15; “vir 


lis, 15. 
Cambridge (Mass.) entomological club, 


matical tripos in, 412. 
' Camellia, 148. | 
~ Oampanularia, 230, 288. 
~ Campanularidae, budding i in, 512. 


7 Canada, Royal socicty of, 410, 561, 1117, 


1127. 


Canadian weather review for Feb., 1888, 


605. . 
Canal, Corinth, A422. 
Candolle, A. de. 
plants, reviewed, 12, 616. 

' Cane-sugar, action ‘of fungi on, 383. 
* Canis lupus, 24. 
Canna, 306. 
Cannibalism in New England, 408. 
_ Canon de Cheilly, cliff dwellings in, 119. 
Cape Hatteras, 826. _ 
- Cape of Good Hope, Royal observatory, 

921. 

_ Cape Verde Islands, 438, 

Caprella, 554 ao 
. Caprellidae, monograph of, 1092. 7a 
Caprellina, 554,00 

. Caprificus, 287. . 

Carabidae, food of, 674. 
Carbon, pressure and resistance in, 540. 
_ Carbon-monoxide poisoning, 798. ° 
Carbonate-of-soda developer, 419. 
Carbonic acid, 430. - 


‘Carbonie-dioxide gas, eaupepile character 


of, 427. | 


Carbonic oxide, 487; and vapor of. water, 


. 9823 conduct of phosphorus and. air 
towar ds, 7O4. 


Carboniferous limestone of “Belgium, 5 


1116. 
Cardiac muscle, properties of, 246. 
Cardiopteris, 149. 


CaRHART, H. 8. New lecture. experi ae 


ment, 250. 
Carica papey es 611. 
Carinifex, 202. 
Carney, G.J. Flight of flying-fish, 54s, 
Carnivorous bee, 58. 
Carpal bones of Dinocerata, 339. 
Carpenter collection of Mollusca, 155. 
Carpolithes, 21. . 
Carvés coking-system, 1025. - 
Cassia, 316; lignea, origin of, 141. 
Cassiopea, 287, 


Castilian words derived om Mexican, ; 


440, 
Castor fiber, 279. 
Catalpa speciosa, 556. 
Caterpillar-eating hen-hawk, 168. 
Caterpillars eaten by kitten, 248. 


Catocala unijuga caught in mid-ocean, 376, 


Caucasus, ethnography of, 910. 


Caudal end of vertebrate embryos, BYR; a 


region in lizards, 521.. 
‘Caulopteris, 149. - 

‘Causus, 204. 
Cave-dwelling Planarian. 451. 
Cedroxylon Hermanni, 230. 


Cemetery, ancient, at Madisonville, 0. 


373. 
Census, - compendium: of tenth, 206; 
French, of 1881, 436; Hungarian, 223. 


Centaurea cyanus, 306. 

Centenary of balloon discovery, 293. 
Centropomids, characters of, 1097. 
Ceramic collection, National museum, 55. 
Ceraphilus Agassizii, 547. 

Ceratodus, spew ine babii of, 137%. 
Cercopis spumaria, 82. 

Cercops, 554. 

Cerebral convolutions of man, 526. 


Cerebral cortex, localization of functions 


- in the, 274; motor-centres in, 678. 


Origin of cultivated 


. Chick, » 


- Ceriodaphnia, 467... — 
Cervus. canadensis, 279. 
-Cetonia, 492. 


Chadbourne, P. A., 120. 
Chaetospira, 370. 

Chalcis explorator, 599. 
Chalcolepidius, 203. _ 
Chalepus trachypy gus, 487. : 


_ Challenger amphipoda, 619; medusae, : 


éll., 195. 
CHAMBERLIN, T. Cc. Copper-bearing 
series of Lake Superior, 458. 


-.. Chance, H. M., on Lakes and: valleys of 
: Cambridge (Eng. ie University of, , mathe : 


" north-eastern Pennsylvania, 304. 
Chapman’s Flora, 837. 
Chara, 344. 
Characeae, American, 326. 


| _Oharbon, 55. 


Charcoal- making in retorts, 600. = . 
Cheilanthes, 3170, 


~ Chelodes, 202. ie 
Chemical action, influence of pressure on. 


speed of, 201; of magnetism on, 36. 


Chemical character of living protoplasm, * 


38; constitution, change of, by heat, 

193; 

319. 
Cheviot andesites and porphyrites, W713. 


158. 
Child, age of. mother and sex of, 166. 
Children’ 8 minds, 1013. 

Chili, 749. 

Chills, blast-furnace, 102. 
Chilo oryzzeellus, 487. 
Chilonyx, 204. 

Chinoline, derivatives of; 1109.. 


Chironomus, 496; growth of ova in, 1175. . 


Chiroptera, foetal envelopes of, 400. 
CHITTENDEN, R. H. Chemical and phys- 
iological researches on ptomaines, 570. 


. Chloria, 80. : 
Chloride, silver, electric conductivity. of, 


426.. 
Chlorination, fine gold from, 18. 


Chlorine, 198 ; action of, on en 977; 7 
estimation of, in presence of bromine. 


or iodine, 927. 
Chlorophyll, development of, 421. 


~-Chondria, 344. 


Chonetes sarcinulatua, 608. 


-Chorillos, Peru, longitude determinations 


at, 617. 
Choites, flooding the, 988. 


~ Chriodorus. atherinoides, 554. 


Chromatophor of algae, 325. 
Chronograph, pendulum, 703. _ 
Chuckchis and Chuckchi. land, 1058. 


Chylocladia, 344. 


Cicada, 82, 467. 
Cicindela, 203. 


~ Ciconia alba, 28.. 
~ Cinchona Ledeesnnis 611. 


Cincinnati, coleoptera of, 149; Ohio 
mechanics’ institute (see Ohio) ; sci- 
. entific activity at, 157; society of. natu- 
ral history, 350, 530; university of, 235 5. 
zodlogical. gardens, 294. 
Cingularia, 397. 


_ Cinnamomum cassia, 50. 
. Cionella acicula, 584. 


Circus hudsonius, 168. 
Cladocera, fresh-water, 949. 
CLARK, T. 

wrought iron, 169, 


. CLarKe, F. W. Cinsaeook experiment, 
and Seubert’s Atomic’ 


67; Meyer. 
weights, 397; new for m of battery- cell, 
485. 

Class-room experiment, 67. 

Clausilia, 467; pacouea: 492; dubia, 202. 

Claviceps, 178. 

Cleaning birds, 11. 


~ Clepsine, 276, 493. - | “- 
> Cliff dwellings i in Canon de Chellly, 119. 


Climate, geologic, 395, 458, 548, 602; 
Mediterranean, 832; of upper Senegal, 
777. 

Clothes-moths, 907%. | 

Clover, red, self-impotence of, 894. 

Clover-sickness, 311. 

Cluster-fly, 250. 

Clytus, 203. 


~ Collema, 178. 
m CoLLiER, ae 
' Color and assimilation, 382. 


laboratory, Harvard university, ; 


lymph - hearts in. the embryo, . 


Connective tissue, 


Badly crystallized . 
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Coal, eoniation of, 89, 114, 266; of A 


bama, 101. 


-Coal-fields, anthr acite, of Penn., 647. 


Coal-tar, new bodies from, 1077. 
Coan, Rev. T., 27. - 
Coast- -survey. See U. 8. ‘coast, ete. 


_ Cobalt, separation of, from nickel, 1144. 


Cobitis fossilis, 466. 

Coccinellidae, food of, 674. 

Cocculina, 130: > 

Cocculinidae, 130. | 

Cochin China, brain- weight: tables + from, 
285; races in, 287. 

Cocos nucifera, 138. —- 

Codex peresianus, 294. 


 Coecilia, 279. ie 
» Coking system, Carvés, 1025. an 

- Cold emulsification, 11. 

_ Coleoptera, 


North American, 56; of 
Cincinnati, 149 ; scales of, 455. — 


Track of meteor, éd/., 422. 
Color in Egypt, 857; ‘of horses, 629; jin 


Idotea, 618 ; wor ds for, 1102. 
Color- eranules, development of, 421. 


Color-preference of hive- bee, 305 ; of i 


_ sects, 955, 1093. 
Colors of flowers, 42,43. 
Colorado regicn, shells fori 449. . 


| Colorado scient. soc., 84,879, 935. 
Comet, b. 1882, ephemeris of, 55; Brooks- 


Swift, 473; in Pegasus, 1395 of 1882, 
- 820, ail. 388, 260; ‘seen in West Africa, 
498 : tails of, 689. . 


Commelyna, 179. 


Compass deviation, cohisetlig, 485. 
Complexes of second degree, 475; of 
second order, 640. Cs 
Composite, new American, 139.. 
Compression of metals, 112. “ 


_Compsognathus, 204," 


Conduits, brick, 484. 

Congelation of carbonic disulphide and 
alcohol, 970; of solvents, 199. 

Congress. of Americanists, 409; of geo- 
graphic societies, 617 ; international geo: 
logical, 512. 

Conical umbilies, 175. 

Conics, 694. 

Conjugate quadrangles, 174. 


. Conjugation of Infusoria, theor ry of; 293) 


Connecticut academy of arts and sciences, 
81, 314, 343; agricultural experiment- 
station, report of, reviewed, 396; high 
river terraces of, 29; minerals, 6015. 
shell-fish commission, report of, 1883, 
reviewed,:223. 

‘mastzellen’ of, 1049. 

Conulus popula, 5838. 

Conversion- tables of weights and meas- 
ures, 606. 

Conyza rivularls, 433. . ; 

Cook, C. 8. Perfect interference of sound 

_ by telephone, 167. 

Cope, E. D., on Sirenia, 160. | 

Copepoda, — B15; fresh-water, 949; in 
mollusks and ascidians, 902 3. parasitic, 
243. 


_ Copper, volumetric determination of, 308. 


Copper-bearing rocks of Lake Superior, 
140, 221, 359, 453. 

Copper ores at Spenceville, Cal., treat: 
ment of, 20%. 

Copper- -smelting, “Mexican, 598; modi. 
fication in, 712; yee 1146. |. iS 

Coquandia, 22. 

Corallina, 344. 

Corals, operculate, 44%, 


. Cordaites, 90. 


Corea, 746, 1162. 

Corethra, 496. 

Corinth canal, 422. 

Corn, butt and tip kernels of, 1114. 

Cornell univer sity. <A gricultural experi- 
ment-station, 498; new eee all., 
538. 

Corona, solar, 169. ; 

Corundum, produce of alteration of, 
884. 

Corvus frugilegus, 513. 

Corylus avellana, 370; insignis, 259, 
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Cotoneaster, 466. 

Cotton-seed, analyses of, 929. 

Cracking in ice, 248. 

Craiec, T.  M. Hermite’s lectures re- 
viewed, 337. 

Cranbourne meteoric iron, 604. 

Cranial deformation, 496, 284. 

Craniology of Mongoloids, 747. 

Craniometry for general use, 579. 

Crataegus aestivalis, 466; arborescens, 466; 
cordata, 466; spathulata, 466. 

Crayfish, 394, 

Crested seal, 542. 

Cretaceous fossils, Italian, 55. 

Crevaux, Fontana’s unsuccessful search 
for, 378; rumor of his survival, 3'79. 

Crime, nomenclature of, 915. 

. Criminality in France, 1134. 

Criminals, skulls of, 527. 

Crinoids, stalked, 527. 

Crioceras simplex, 157. 

Cross-fertilization, 509. 

Cross-valleys, 325, 356. 

' Crossing in plants, value of, 231. 

Crotalus lepidus, 21; molossus, 21. 

Crova, Professor, on New condensing. 
hygrometer, 597. 

Crow, intelligence of, 359, 458, 518, 576. 

Crustacea allied to Willemoesia, 244; 
Australian, 173; of Blake and Travail. 
leur expeditions, 546; Devonian, 241; 
at time of moulting, 389. 

Cryolite, 432; group, minerals of, 315. 

Crystallized wrought iron, 169, 248. 

Ctenodrilus, anatomy of, 566; monosty- 
los, 260. 

Guba, eastern, 987%. 

Cucurbita ficifolia, 12; moschata, 12. 

Culex mosquito, 420. 

Cultivated plants, origin of, 12. 

Cumberland valley, stone graves of, 292. 

Cunina, 197. 

Cup-shaped sculpture, 803. 

Cupclopagus bucinedax, 38. 

Cure for blast-furnace chills, 102, 

‘Currents, arctic, 506. 

Curves of any deficiency, $4; whose co- 
ordinates are elliptic functions, 87. 

Cyanea, anatomy and histology of, 144; 
Annaskala, 51, 


Cyanogen chloride, action of, on pyrrol-. 


potassium, 817. 
Cycloderma ohiensis, 316. 
Cyclograpsus tasmanicus, 173. 
Cyclops, 230, 467; Thomasi, 495. 
Cylinders, weakness in, 106, 
Cymatodera, 22. 
Cynops, 21. 
Cystiphyllum prismaticum, 20%. 
Cystoliths, formation of, 939. 
Cystophora cristata, 53, 542. 
Cystoseira, 344. ~ 


Dahlia, 80. 

Datu, W. H. Mollusks of the family 
Cocculinidae, 130; wire in deep-sea 
sounding, 65, 191. — 

Damaraland, land-holding in, 529. 

Dana, ©. L. Transferred impressions 
and visual exaltation, 534. 

Danburite, 115. 

Daphnia, 467 ; hyalina, 495. 

Darwin, 531. 

Darwin, Charles, celebration of birthday 
of, 184. 

Darwin, G. H., 26; on variations in the 
vertical, 10. 

Davenport academy of natural sciences, 
439, 496, 4'72. 

Davis, W. M. Cachar earthquake of 
1869, 67; classification of islands, 484; 
cross-valleys, 325, 356; Lake Bonne- 

, ville, 222.,570; lakes and valleys in north- 
eastern Pennsylvania, 304; temperature 

and ice of Bavarian lakes, 393; Tracy 
on deflective effect of earth’s rotation, 98. 

Dawson, G. M. Glacial deposits of the 
Bow and Belly River country, 477. 

Dawson, J. W. Collections of, 155. 

DEANE, C. Mappemonde of Sebastian 
Cabot, 62. | 

Decay of rocks ‘ geologically considered, 
324, 


Decodon verticillatus, 21. 


Deep-sea fish type, 520; sounding, 65, 


183; map, 565. 
Deer -antilers, evolution of, 401. 
Deflective effect of earth’s rotation, 98. 
Deforesting in Alps, 830. 
Deformation, cranial, 284. 
Deglutition, "influence of centre of, on 
that of respiration, 796. 
Delolepis, 278. 
Delta metal, 818. 
Dentition, abnormal, 68. 


Denver. ‘Colorado scient. soc. See Col- 
orado scient. soc. 
Department of agriculture. See U.S. de- 


partment, etc. 

Depths of the sea, 218. 

DERBY, O. A. Human remains of bone- 
caverns of Brazil, 541; rainfall of Ube- 
raba, province of Minas Geraes, Br azil, 
277. 

Derby, O. A., 57. 

Dermatochelys coriacea, 417. 

Dermestes, 492. 

Dero, 38. 

Desert- plants, growth of, 940. 

Desmodium triquetrum, ’80. 

Determinant, maximum value of, 692. 

Developer, bicarbonate-of-soda, 418; 
carbonate-of-soda, 419.. 

Development of pollen in cycads and coni- 
fers, 41; by primogeniture, 165; of 
reptiles, 511; of rodents, z/., 1052. 

Devonian Crustacea, 241; myriapods, 
791. 

Diabrotica longicor Hiss 458. 

Diadectes, 232. 

Diadophis regalis, 21. 

Dianilido-phosphorus hydrate, 304. 

Dianthus armeria, 306. 

Diaptomus, 230; sicilis, 495. 

Dichogamy of Pelargonium, 445; varia- 
ble, 893. 

Diclinous flowers, 1164. 

Diclonius mirabilis, 468. 

Dictyoneura, 96. 

Dictyophora vorax, 38. 

Dicyema, 392. 

Dicyemennea, 392. 

Dicyemidae, 392. 

Diervilla, 306. 

Differential equations, 863, 1067; lin- 
ear, 861; partial, LOGG6. 

Diffracted light, polarization of, 186. 

Diffraction, 96; in telescopes, 185. 

Digestion in fishes, 62; with exclusion of 
stomach, 797. | 

Digestive fluids of horse, 602. 

Digitaline, action of, on circulatory or- 
gans, 333. 

Dillina, 405. 

Dimorphism in Foraminifera, 1170; in 
fossil Foraminifera, 843; in Psocidae, 
517. ’ ; 

Dimya, 51. 

Dinocerata, carpal bones of, 339. 

Dinodipsas, 464. 

Dinophilus, 393; structure and develop- 
ment of, 147; apatris, 51. 

Dinornis maximus, 527. 

Dinosauria, 468; tarsus of, 462. 

Dioplotherium Manigaulti, 53, 346. 

Dioscorides, manuscripts of, 208. 

Diplachne, 370. 

Diptera, thorax of, 954. 

Dipterocaris, 81. . 

Dipyridyl, derivatives of, 595. 

Discina, 22. 


Diseases, contagious, of animals, 291. 


Dispersion formulas, 95. 
Distomum hepaticum, 330. 


Distribution of fresh-water mussels, 54. ~ 


Distribution of public documents, 239,395. 

District of Columbia, archeology of, 916 ; 
human fauna of, 575. 

Dochmius, teeth and synonymy of, 731; 
Sangeri, 52. 

Documents, public, distribution of, 239, 
395. 

Dog, abnormal dentition in, 68; growth 
of skull in, 1133. 

Dolichos, 18. 

Dolium, 531. 
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Domestic animals of Camargue, 679. 
Dopplerite, 494, 


-_ Doris, 483. 


Dracunculus canariensis, 492; 
492; vulgaris, 492. 
Draper, Dr. Henry, 7d/., 29. 


-crinitum, 


‘Dresden meteorites, 22. 


Drop-shutters, speed of, 587. 

Drymonema gorgo, 612. 

Ducks that fly abroad like pigeons, 67 
249, 

Dudresnaya,. 344, 

Duties on scientific journals, 589. 


Dorton, C. BE. On the Hawaiians, 9. 


Dynamometer, new, 592. 
Dytiscus, 82, 


Earth, rigidity of, 93. 

Earth-currents, registering apparatus for, 
a,, 596. 

Earth. worms, 457, 1027. 

Earthquakes on Armenian plateau, 937; 
Cachar, 67. 

East-Indian Pulmonata, 948. - 

EASTMAN, J.R. The Florida expedition 
to observe the transit of Venus, 300. 

Echinocactus, 782; polyaneistrus, 370; 
Whipplei, 369. 

Echium, 306. 

Eclipse, solar, of May 6, 119, 299, 587, 594, 

Economic history, 528. 

Ectosteorhachis ciceronius, 204. 

Eppy, H.T. Extension of the theorem ot 
the virial, and its application to the ki- 
netic theory of the constitution of gases, 
65; the internal molecular energy of 
atomic vibration, 42; liquefaction, va- 
porization, and ‘the kinetic theory of 
solids and liquids, 455;: radiant heat 
and second law of thermodynamics, 
248; solar corona, 169. 

noe ere J. R. Pairing of first-born, 

Eggs, fertile, fori a dead moth, 392. 

EGLESTON, T. Flue-dust at Ems, 105. 

Kgypt, art in, 580. 

Egyptian boomerangs, 1181; economy, 
805. 

Hisengebirge, lithology of the, 714. 

Elaeocarpus, 405. 

Elaphidion villosum, 409. 

Elassoma zonatum, 556. 

Hlastic sphere, vibrations of, 90. 

Electric amalgamation, 481; arc, resist- 
ance of, 1071; discharge in rarefied 
air, 421; lamp, new, 296. 

Electric. light apparatus, 376; on coasts of 
France, idd., 135, 161, 187, 214, 242; effect 
of, on vegetation, 554. 

Electric lighting, cost of, 295; motor, 
efficiency of, 590; railways, 356; tor- 
pedo-boat, 297. 

Electrical congress, appropriation for re- 
searches of, 410; exhibition at ee 
238 3 irritability ‘of spinal cord, 15 
machine, Wimshurst’s, 357; eaten 
of selenium cells, 100; units, determi- 
nation of, 87. 

Hlectro-magnets, winding, 1142. 

Electro-magnetic theory of light, 298. 

Electrolysis of hydrochloric acid, 10%. 

Electrostatic and electromagnetic sys 
tems, 591. 

Electrotonus of motor nerves of man, 
1178; of sensory nerves of man, 1179. 

Elephantiasis, ¢//., 419. 

Elephant’s milk, 680. 

Elephants, parasites of, 148. 

Elephas africanus, 371. 

Hlisa bella, 438. 

Ellipsoid, alignment curves on, 811; li- 
quid, rotation of, 496; parallel surface 
to, 642. 

Elliptic double refraction, 187. 

Elliptic functions, 350, 968, 1138; ap- 
plication of theory of binary forms to, 
$8; curves whose co-ordinates are, 
87; formulas, 347; transformation of, 
83. 

Embryo chick, lymph shear ts in, 158. 

Embryo! ogical monographs, 26. 

Embryology of milk-glands, 162; of ro- 
dents, 1053. 
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EmeErRTON, J. H. Model ot the giant Oc. 

_ topus of the west coast of America, z/l., 
352. 

' Emmons, 8. F. Leadville porphyry, 192, 

Empedies molaris, 232. 

Ems, flue-dust at, 105.. 

Emulsification, cold, 11.°— 

Emulsion, gelatine, 12. 

Enchelyodon, 568. 

Encke’s comet, and resisting medium in 
space, 531. 

Encope, 197. 

Endialyte, 215. 

Endodermal nervous system in hydroids, 
617. 

Endotricha flammealis, transformations 
of, 151. 

Ener gy of atomic vibration, 421. 


Engelmann on color and assimilation, - 


3382; On muscular contractions, 38; 
Physiology of protoplasmic motion, re- 
viewed, 607. . 
' Engines, marine, 701. 
England, meteorologic council of, B47. 
English surnames, 77. 
Entilia sinuata, 409. 
Entimus, 203. 


Entomologist, U.S., report of, reviewed, 


487. 
Entomology, economic, facts of interest 
in, 409. 
Ephemeris of great comet, 6 1882, 55. 
Ephestia zeae, 409. 
Epidemics, 456. 
Epidendrum cochleatum, 80. 
Epinasty of leaves, 40. 
Epipremum mirabile, 80. 
_Epischura lacustris, 496. 
. Epithelium, pulmonary, development of, 
1176. 
Equalizers, $21. 
Equations of seventh degree, 178. 
-Equilibration functions of semicircular 
canals, 847. 
Equisetum, 21, 397. 
Erblichia, 466. 
Erg-metre, Ayr ton and Perry, 764. 
Erian rocks, spores in, 1127. 
Erica cupressina, 49; stricta, 49. 
‘ Krigeron dar rellianus, 433, | 
Erignathus barbatus, 542. 
Erymizon sucetta, 328. 
Eryoneicus caecus, 81. 
Esox lucius, 5138. 
Esscholtzia crocea, 306. 
Essex Co., England, mammals of, 165. 
Ethnography of Caucasus, 910; of Kor- 
dofan, 467. 
Ktna, eruption of, 237, z/., 390. 
Eucalyptus, 377. 
Eucharis, 22, 
Eucopella campanularia, 553. 
Eudendrium, 179, 2380, 288. 
Euglena viridis, 91. 
Kulima, 996. 
Euphrates valley, 1036. 
Euplecta, 467. 
Eupomotis aureus, 327. 
Eupristina, 599. 
_Kurope, American archeology 1 in, 681. 
European Orthoptera, 605. 
. Kurypharynx pelicanoides, 231. 
Evans, C. 8., on Tartrates of antimony, 
235. 
Evolution of deer-antlers, 401. 
Exhaust steam injector, 1020. 
Hal bison, fisheries, 54: preparation for, 
Be 
Expedition to the Kuengo, 36. 
Experiment-station, agricultural, 
necticut, 396; New York, 484. 
Experiment-stations, national, 26. . 
Exploration, present condition of, 131; in 
Alaska, 32. 
Explosives, strength of, 1105. 
Exposure of thermometers, 26. 
Extension of statistical division, U.S. de- 
partment of agriculture, 25. 
Extravasation of water from leaves, 891. 
Exudation of water from leaves, 991. 


Faba, 18. 
- Fabularia, 405, 


Con- 


Factory-bells, 159. 

Fagus, 405; ferruginea, 259; 
phocenica, 259. : 

Fangs of rattlesnake, 63. 

Faraday Hills, 889. 

Fasciculites perfossus, 280. 

Fasciola Jacksoni, 52. 

Fatigue curve of striated muscle, 396. 

Fattening breeds of sheep, 652. 

Fau’s explorations, 376. 

Faulting of coal-bed, zd/., 191. 

Fayoum, 804. - 

Feathers, colors of, 398. 

Fecundity, duration of, in man, 42. 

Felis concolor, 279; domesticus, 82. 

Fergusonite, 493 Oe 

Fern distribution in United States, $38. 

Ferns, 785; Jamaica, 138. 

Fertility and ear thworms, 1027; of land, 
causes of, in Canadian territories, 1117. 

Fertilization of alpine flowers, 229; of 
Asclepias cornuti, 444; of Catalpa 
-speciosa, 556; of Gerardi pedicularia, 
135; of red sea-weeds, 725; of Yucca, 
614. 

Fertilizers, field experiments with, 268. 

Fiber zibethicus, 375. 

Ficus, 483. 

Fig, pollination of, 615. 

Fig-insects, 599; ‘natural history of, 904. 

Filaria Bancrofti, 419; corvi torquati, 420; 
-sanguinis-hominis, 419; Smithii, 52. 

Filaria disease, i//., 419. 

Finland, 222. 

Fiords, origin of, 1159. 


sylvatica- 


Fire-flies, luminosity of, 336. 
‘Fischer’s Manuel de concbyliologie, 898. 


Fish, bacteria in, 6653; catching, 121; di- 
gestion in, 62; intelligence of, 327; 
marine, new southern, 1096; monads 
in blood of, 944; type, deep-sea, 520; 
“of Wisconsin, 625. 

Fish-hooks from southern California, 72/., 
575. 

Fisheries exhibition at London, 54, 158, 
265, 417, 7/2. 447; preparation for, 25, 

Fisheries, shrimp and prawn, 242. 

Five-cent piece, new nickel, 121. 

Fletcher’s Prehistoric trephining, re- 
viewed, 307. 

Floods in France, 121; prevention of, 
301. 

Floral forms, 44. 

Florida expedition to observe transit of 
Venus, 800.. > 

Flower, largest, 127. 

Flowering, season of, 45. 


Flowers, anemophilous, 669; colors of,. 
43; colors of, and light, 42; fertilization | 


‘of alpine, 229; sexes of, 783. 
Flue-dust at Ems, 105, 
Fluidal cavities in quartz- -grains of sand- 
stones, 221. 
Fluorine minerals, 331. 
Fly-trap, vegetable, 232. 
Flying-fish, flight of, 191, 278, 548, 608. 
Flying-squirrel in confinement, 402. 
Focusing, photographic, 160. 


- Fodder, moistened and cooked, digestibil- 


ity of, 1110; symphytum asperrimum 
as, 651; valuation of, 653. 

Foetal membranes of opossum and mar- 
supials, 451. 

Folk- lore, 963; Brazilian, 964; dinners, 
965; in Europe, 961; society in Lon- 
don, 962; Spanish, 542. 

Fontana’s unsuccessful search for Cre- 
vaux, 378. 

Foraminifera, dimorphism i in, 843,1170. 

Forced draught in steamers, 974. 

Forest fires, 617. 

Forest-trees of gulf, region, 140. 

Forestry, 471; convention, 208. 

Formic acid, action of, on aromatic 

- amines, 204. 

Fossil algae, 252; botany, 397; insects 
from Greenland, 1075; peccary from 
New York, 159; wood from abe 
510. 

Foulbes, Peuls, or Fellata, 959.. 

Fouqué et Michel-Lévy. Synthese des 
minéraux et des roches, reviewed, 459. 

Four roads, manumissions at, 808. 


‘YRAZER, Pp, 
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Fourier’s functions, 85. 

France, anthropology of, 683; clectric 
light on coasts of, z//., 185, 161, 187, 214, 
242; floods in, 121; rainfall in, 1120; | 
beginnings of taxation in, 1136; crim. 
inality in, 1134. 

FRANKLIN, Christine L. 
gram, 592. 

Franklin institute, 812... 

Franks, land-system of, 1060. 

Hozoic and lower paleozoic 
in South Wales, 108. 

Freezing of liquids in vegetable. ‘tissue, 
395, 50%. 

French census in 1881, 436; 
exploration, 497. 

Fritschia, 523. 

Frog, lingual glands of, 1002. 

Fuchsians, 535. | 

Fuegians, Bove on, 1100. . 

Fuel, artificial, 1026. 

Kulica atra, 224. 


Pascal hexa- 


deep-sea 


Functions, theory of, 755; of two varia- 


bles, 414. 

Fungi, action of, on cane-sugar, 383; 
glycogen in, 1126; of Ohio, 779;. of 
United States, 663. 

Funiculina Forbesii, 553; quadrangularis, 
553. 

Fusion-structures in 
1030. 

Fusus Turtoni, 260. 

Future of American science, 1. 


meteorites, 24, 


Gage’s Elements of physics, reviewed, 
517. 

Galerita, 317. 

Galicia, Jurassic of, 1043. - 

Galileo’s Systeme of the world, 122; tele- 
scope, 188. 

Galvanic resistance, 482. 

Gamasus coleoptratorum, 467 ; stabularis, 
467; stercorarius, 467; tardus, 467. 

Ganin, 410. 

Gar net, optical researches on, 600. , 

Gaskell, on Properties of cardiac muscle 
and nature of action of vagus nerve 
upon the heart, 246. . 

Gastrophilus elephantis, 52. 

Gauge system, standard, 875. 

Geikie, A. Geological sketches at home 


and abroad, reviewed, 280; on St. Da-  . 


vid’s rocks, "5, 
Geistbeck, Ay on Temperature and ice 
of the Bavarian lakes, 38938. 
Gelasimus annulipes, 173; longidigitum, 
173. 


‘Gelatine emulsion, 12; plates, keeping- 


qualities of, 291. 

Geneva, meteorological observations at, 
217%. 

Geodesic lines, 2. 

Geodetic night- signals, 173, 859; sta- 
tions, 394, 458. 

Geographers’ congress, 877. 

Geographers deceased in 1882, 294; meet- 
ing of German, 206. 

Geographical congress, 3d international, 
321; exhibition, 821; notes from north, 
885; reviews, 607; publications in 
1882, 876; society, royal, of T.ondon, - 
recent awards of, 560. 

Geography, 1183. 

Geological congress, international, 512; 
map of Belgium, 190; map of Europe, 
184, 236; nomenclature, 600; nomencla- 
ture and coloring, 245; Tndiana, report, 
reviewed, 336; survey (see U.S. geo- 
logical survey) ; ; survey of New Jersey, 
265; survey of Ohio, report of, re- | 
viewed, 278. 

Geology ‘of Brazil, 771; Buffalo Peaka, 
983; Havana, BAB; Japan, 166; Lake 
Superior, 218; Natal, 460; surface, of 
vicinity of Baltimore, OTT, 209. 

Geometry, non-Euclidean, 47 ; ‘of n-di- 
mensions, 86. 

Geophilus, 149. 

Geothelphusa, 467. 

Geranium pratense, 306; 
306. 

Gerardia pedicularia, fertilization of, 135. 

German exploration in Africa, 34. 


sanguineum, 
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_ German plain, 938. . 

Seuane, Friar, on Rainfall of Uberaba, 

Germans, early, 410. 

Germinal layers, not homologous, 1054. 

Germs, 456. 

Gerrhonotus, 21. 

Geryenia, 196. 

GIBBS, J. W. 
ue second law of thermodynamics, 


GILBERT, G. K. Sun’s radiation and- 


geologic climate, 458; Whitney’s Cli- 
matic changes, 141, 169, 192. 
eee G. K., on Lake Bonneville, 72/., 
70. 

Ginkgos, Permian, 562. 

Ginoria, 21. 

Glacial deposits of Bow and Belly River 
country, 477; depression of Scotland, 
1080; erosion and lakes, 831; phe- 
nomena near New Haven, 314; phe- 
nomena in Ohio, z//., 269; theory, 97. 

Glaciation in Kentucky, 510; of Norway, 
1081. 

Glacier, continental, thickness of, 984; 
granular structure of, 658. 

Glaciers, lost, hunting for, with a micro- 
scope, 374. 

_Gleditschia triacanthos, 466. 

Gleisen valley, 548. 

Glycogen in fungi, 1126. 

Glyphocrangon, 547. 

Gneiss, carboniferous, 1153. 

Gobi, across eastern, 129. 

Goniobasis livescens, 495. 

Goniophyllum, 202, 

Gonothyraea, 230. 

GoopDALE,-G. L. Color and assimilation, 
332; development of chiorophyll and 
color granules, 421. 

GooDE, G. B.. International fisheries 
exhibition, 7d/, 447, 554. 

_ Goode, G. B., 265; appointment as U.S. 
commissioner of fisheries, 265. 
Goopnow, H. R. Direct vision spectro- 

scope, 601. 

GoTTSCHE, C. Geology of Japan, 166; 
Japanese volcanoes, 329. 

Gould, Dr. B. A.,377; gold medal award- 
re to, 264; his Uranometria argentina, 

Grand Canon group, 183. 

Grand’-Eury’s Formation of 
viewed, 114. 

Brae hornblendic; of Quincy, Mass., 

0. 

Grape-vines, rot in, 662. 

Grapta comma, 483; interrogationis, 4838. 

Graptodera carinata, 409. — 

Grasses, 784. 
GRAY, ASA. 
plants, 12. 

Greely-relief party, 587. 

Green fog, 10. : 

Greenland, fossil insects from, 1075; 
ruins and graves in, 100%. 

Gregorio’s journal of geology, 265. _ 

Grislea, 21. 

Groth, P., on Fluorine minerals, 331. 

Guanine, 202. 

' Guinea-pig ovum, 849. 

Gulf Stream, 435; explorations in region 
of, 222. 443, 531. ; 

Gulo luscus, 279. 

Gunnery, 291. 

Gunpowder magazines, drying, 978. 

Guns, steel, 874; tensions in, 872. 

Guyot, Abbé, on Africa, 776. 

Gymnasia, Prussian, 169. _ 


coal, re- 


The origin of cultivated 


Hadrosauridae, characters of, 957%. 

Hadrosaurus Foulkii, 468. . _ 

Haeckel, E. Report on Medusae, re- 
viewed, zd/., 195. 

Haematoblasts of Hayem, 1050. 


Haematomonas carassii, 466; cobitis, 466. 


-Haematomyzus elephantis, 52. 
Hakea, 230. 
Halichoerus gryphus, 542, 465. 
Halictus, 22. _ 
Halicore, 53. 

Halimus auritus, 178. 


An alleged exception to 


Haliotis californianus, 81; splendens, 81. 
Halistemma, 612. 
Halitherium,.53. . 

Hau, E. H. Apparent attractions and 
repulsions of small floating bodies, 335 ; 
Darwin on variations in the vertical 
due to elasticity of the earth’s surface, 
10; magneto-motive force, 391. 

Hall effect, 1018. 

Halmaturus ruficollis, 24. 

Halogens, reactive power of, in haloid 
ethers, 1022. 

Halteria pulex, 116; tenuicollis, 116. 


-Hamingia artica, 452. 


Handlirseh, A., on Hirmoneura, 7//., 383. 
Haplobranchus, 729; aestuarinus, 344. 
Haplophlebium, 96. 

Harder’s glands in rodents, 628. 

HarGer, O. The heart as a locomotive 
organ, 140. ; 

Harlania Hallii, 258. 

Harpalus, 317.  @ 

HARRINGTON, M. W. ‘Telephonic time- 
transmitter, idd., 802; wedge-photome- 
ter, 450. 

Hartt, Prof. C. F. 615. 

Harvard chemical club, 262, 304, 305, 
306, 487, 488, 768. 

Harvard college observatory, 119, 349, 
409, 440. 

Harvard university, 437, 488; museum of 
comp. zodl. (see Museum, etc.) ; Pea- 
body museum of arch. (see Peabody 
museum); school of veterinary medi- 
cine, 438; summer instruction in botany, 
439. 


Haswell, W. A. Australian crustacea, 


reviewed, 178. 

Havana, geology of, 545. 

Hawaiians, 9. 

Hawaiian Islands, 718. 

Hazen, H. A. Dry- and wet-bulb hy- 
grometer, 502; new condensing-hygrom- 
eter, 597; rainfall at Panama, 452; solar 
constant, 542, 602. 

Head, morphology of, 59. 

Head-hunters of Borneo, 189. 

Heap, D. P. Application of electric 
light to lighting coasts of France, id. 
185, 161, 187, 214, 242. 

Heard Island, 1123. 

Heart, action of, during hibernation, 
1046; beat of, 519; fatigue and nutri- 
tion of, 518; as locomotive organ, 140; 


origin of, 334; as suction-pump, 1048. 


Heat and cold, influence of, upon muscles 
poisoned by veratria, 570. 

Heat, change of chemical constitution by, 
193. 

Heat of combination a function of atomic 
weight, 99; of solution and of dilution 
of perchloric acid, 19135. specific, 192. 

Heath, structure of leaves of, 133. 

Heer’s Flora fossilis arctica, 49. 

Heilprin, A., on Glacial theory, 97. 

Heimia, 21. . 

Heitzmann’s Microscopical morphology, 
reviewed, 603. 

Helianthus annuus, 306. 

Heliometer, Yale observatory, 7dd., 91. 

Heliozoon, social, 945. 


Helix, 612; alonensis, 492; arbustorum, 


492; aspersa, 492; dupoteliana, 492; 
lactea, 492; gualtieriana, 492; pomatia, 
492; pygmaea, 492; ruderata, 584; ver- 
miculata, 492. 
Helodectes, 282. 
Heloderma poison, physiological actio 
of, 799; suspectum, 372. 
Helops, 554. 
Hemiaster, 22; humphriesianus, 21. 
Hemicaulodon effodiens, 346. 
Hemirhamphine, 504. 


.Hemizonia, 50. 


HeNDRIcKS,J.E. Pairing of first-born, 
278. 

Herbart’s works, 171. 

Hermann on Origin after birth, of aspira- 
tion of the thorax, 357. 

Hermaphrodite bird, 64. 

Hermite’s lectures, 337. 


‘Hero myths, 282. 


HERRICK, F. H. Sand-tracery, 192. 
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Heteranthera, 316. 

Heterillina, 405. 

Heterogenesis in Copepoda, 515. 

Heterograpsus crenulatus, 173. 

Heterothalamus, 82. 

Hexagram, Pascal, 592. 

Hexamita inflata, 568. 

Hibernation, action of heart during, 1046. 

Hieracium alpinum, 552. 

High stations, observations at, 119. 

HinearD, E. W. Distribution of public 
documents, 3895. | 

Hiuu, A. F. Shop-treatment of structu- 
ral steels, 106. 

Himalayan melaphyrs, 20. 

Hirmoneura, ili., 382; exotica, 513; ob- 
scura, 518. 

Hirondelle, L’., é2/., 388. 

Hirsch’s Report on machinery at Paris, 
1878, reviewed, 605. 

Histology of pancreas, 67. 

History of fresh-water mussels, 54. 

Histriophoca equestris, 417. 

Hitchcock, C. H., 350. 

Hittite inscriptions, 1182. | 

Hive-bee, color-preference of, 305. 

Hornesite, 433... 

Holbrookia texana, 21.° F 

HoupEN, E. 8. Houzeau’s Astronomical 
literature, 7d/., 112; map of planets and 
stars near sun, May 6, 1888, 2//., 65.: 

Holder, C. FF. Animals extinct within 
human memory, 559; right whale of 
the North Atlantic, 598. 

Holopus, 88, 527. 

Holosaurus, 372. 

Holozonia, 50; filipes, 50. 

Homologies and conics, 694. 

Homopus elephantis, 52. 

Hong Kong, observatory at, 377. 

Hoplia, 203. 

Hornblendic granite of Quincy, Mass., 
210. 

Horse, colors of, 629; digestive fluids 
of, 602. . 

Horse-trotting from mathematical stand- 
point, 355. ; . 

Houghton Farm, 250, 374. 

House-flies in Philippines, 169. 

Houzeau, J. C., 236. 

Houzeau and Lancaster’s Astronomical 
literature, reviewed, 7é/., 112. 

Hovelacque’s Les races humaines, re- 
viewed, 516. 

Hower, H. M. Cure for blast-furnace 
chills; 102. . 

Howell, G. W. ‘Topographical map of 
New Jersey, reviewed, 545. 

Hubrecht on Development by primogeni- 
ture, 165. , 

Human fauna of District of Columbia, 
575; remains in bone-caverns of Bra- 
zil, 541. 

Humboldt, A. von, letters of, 618. 

Humite, 317. 

Humus in soil, determination of, 265. 

Hungarian census, 223. 

Hunt, T.8. Coal and iron of Alabama,. 
101; decay of rocks geologically con- 
sidered, 324; geology of Lake Superior, . 
218. 

Hurricane of Oct. 20, 1882, 25. 

Huston, S. Peculiar faulting of coal-bed, 
all., 191. 

Hybrid, pleuronectoid, 623. 

Hydra, 50, 179; grisea, 81; oligactis, 81; 
viridis, 81, 143. 

Hydra, development of tentacles of, 238 ; | 
nature of green cells of, 142. 

Hydraulic experiments, 699; machine- 
tools, 975. © . 

Hydric peroxide as reagent in chemical 
analysis, 1108; sulphide, preparation 
of, from coal-gas, 110%. _ 

Hydrochloric acid and caffeine, 1021; 
electrolysis of, LOY. 

Hydrogen. lines, reversal of, 1068; whis- 
tles, 865, 1141. 

Hydroids, Australian, 513. endodermal 
nervous system in, 617; histology of, 
388; nervous system of, 387%. 

Hydro-medusae without digestive organs, 
1091. , 


Hydrophilus, 82. 

Hydropsyche, 345. 

Hydrous salts, changes of Solan aud of 
molecular arrangement in, 108. 

~Hydroxylamine reaction, 766. _ 


-Hygrometer, condensing, 597; dry- and 


wet-bulb, 502. 
Hylerpeton, 5238. 
Hylonomus, 528. 
Hylopus, 528; 
Hymenoptera, thorax of, 954. 
Hypergeometric series, 641. 
Hyperoédon, 555. 
Hypersthene-andesite, 375, 985. 
Hypocnemus, 612. . + 
Hypoglossus, origin of, 59. 
Hypophysis, development 0 of, in Bomory. 
zon planer, 256. 


Ieé. -age in Peunayivanin: 3763 caves, 549; 
‘palace at St. Petersburg, 375 5 plant, 
610. 
Idotea, color it, 618; tricuspidata, 288. 
InzEs, G Compass deviation, 485, 
Illinois state: laboratory of natural his- 
tory, 155; 374, 495. 
_Tiustration of an abuse, 501. 
Import duty on scientific journals, 589. 
‘Impregnation, activity of yolk during, 
1132; in turkey, 576. 
‘Improvements at Batopilas in silver amal- 
gamation, 19. — 
Incas, metallurgy of, 819. 
India, 631.. 


Indian burial-mound, 168; meteorology, 


267; music, 751; portraits, 88; relics 
from’ New Brunswick, 245; species of 
- Primula and Androsace, 41. 

indian Ocean, 1124. 

Indian-office report, 684. 

Indiana geological report, reviewed, 336. 


Indo-China, 1086 ; coal and mineral fields - 


of, 1079. 
pe on Conti’s system for neutralizing, 
65 
Induration of rocks by atmospheric action, 
‘B13. | 
Infants, weight of, 1006. 
Infinitesimals, 922. 
Infusorian, new ciliate, 270; 
— conjugation of, 273. 
‘Inhibition, 1177. 
Injector, exhaust steam, 1020. 
Innus pithecus, 261. 
Inscriptions, Hittite, 1182. 
_ Insect: oscillations, action of birds upon, 
457. 


Insects, color-preferences of, 955, 1093; 


fossil, 375, 1095; respiratory mechan- 
ism in, 673. 

Instrument for measuring intensity of 
aerial vibrations, 4. 

Insulation of electric-light wires, $12. 

Integrals, definite, 536, 860. 

Integumentary appendages, 337. 

Intensity of aerial vibrations, 4. 

Interference of sound by telephone,'167. 

Intermaxillary bone, development of, 
1099. 

Intermedius of carpus in man, 743. 

International African association, 499; 
bureau of weights and measures, 441; 
commission on geological map of Eu- 
rope, 236; conference for determination 
of electrical units, 87; congress of elec- 
tricians, 120; fisheries exhibition, 417, 
ill. 447, 564; geological congress, 184, 
512; standard time, 159. 

Intersections of circles and. 
348. , 

Invertebrates, coloring- matter in bile of, 
1168; research on “lower, 237; trade 
‘in Californian, 239. © 

Iodide, ammonio-argentic, 924; electric 
conductivity of, 426; of silver in emul- 
sion, 1069. 

_ Toglossus, 554. . 

Towa weather service, 376. — 

Iridium, electro deposit of, 83; ioroate 

‘tion of osmides of, 104. 


spheres, 


Tron; of Alabama, 101; annealed and un.- | 


‘annealed, 418; native, 495; in Ohio 
- mounds, 912; pig, dephosphorization 


KERR, W. C. 
theory of 


of, 1147; structure of, 101; ‘volumetric’ 
determination of, 308. 


-Iron- smelting, Bull’s process for, 208. a, 
Iron vessels, 9'73. - ner 


Iroquois, 632. 

Irritability of spinal cord, electrical, 155. 

Irvine, R. D. . Rocks of Lake Superior, 
‘140, 359, 422. 

Islands, classification of, 484. 

Isomor phism, modification of law of, 106. 


-Isosoma tritici, 409. 


Isotropic solid, strain of, 967. ; 
Italian ‘eretaceous fossils, 55; 
946. 


Italy, area of, 1035. . 


Itieria, 252. 


Jade, 431. 
Jamaica ferns, 138. 


James’s Guesses at. purpose in nature, re- 


viewed, 400. 

Japan, ‘Ainos of, 219, 807; geology of, 166; 
volcanoes of, 329.. 

Jefferson physical laborator y of Harvard 
university, 437. 

JEFFRIES, J. A. Cleaning birds, 11; 
zoological regions, 393. 


Johns Hopkins university circular, 499; 


_ scientific association, 194. 

Joslin, O. T., on phosphides of platinum, 
235. 

Jujuy, geology of, 1151. 


‘Juliane-haab, minerals from, 215. 


Jumala, 260. 


‘Junker on the Uelle, 324. 
. Jupiter, mass of,.4'74. 


Jurassic of Galicia, 1043. 


Kabyles, woman among, 470, 

Kampecaris forfarensis, 371. 

Kansas, State university of, 154, 319, 471, 
556. 


Karnak, geographical list of, 583. 

Keane’s eee of the races of man- 

kind, 557. 

Kebler, KH. A., on Cadmium iodide, 235. 

Kentucky, glaciation in, 510. 

Topography of South Ap- 
palachian plateau, 105. 

Keweenaw-point geology, 248. 

Keweenawan series, 307. 

Kinetic theory, 455. . 

Kinesiey, J. 8S. Haswell’s Australian 
crustacea, 1738. * 

Kinzua viaduct, 423. 

Kirchhoff, A., on Classification of islands, 
484. 

Klein, C., on Optical researches.on gaMet, 

00 


Klemm, Dr. G. , anthropological museum, 
559. 


_ Kweeranp, 8S. Flying-fish, 191; house- 


flies in Philippines, 169; intelligence of 
crow, 309; moxa in Japan, 457; Negri- 
tos of Luzon, ald.; 415; Tagals of Lu- 
zon, 70l., 297 ; typhoon at Manila, 7//., 6. 
Kogia Goodei, 470. 
Kongo, Stanley and de Brazza on the, 
225. 


' Kordofan, pubnograp ny of, 467. 


Kradibia, 59 

Krao, the eee nondescript, 685. 
Kuengo, expedition to the, 36. 
Kiinckelia gyrans, 116, 612. 


Kiinstler’s theory of Protozoa, criticism 


of, 269. 


Kyanethine and derivatives, 593. 


L., W. J. Rainbow, 518. 

Laborator y for physics and chemistry at 
Cornell university, 72/., 538. 

Lacazina, 405. 

Lacerta agilis, 2832; muralis, 511, 

Lachesilla, 2381. 

Lachrymal duct in mammals, 626. 

Lactic acid, determination of, $7'7. 

Laeustrine ‘formations of St. John, V72. 

Lady Franklin Bay, relief of party at, 
473, 497. 

Laemophlaeus alterhans,, 409, 

Lagerstroemia, 370 

Lagophylia, 50. 


. Lake Agassiz, 220. 


Limaces, - 
-. Lambrus latirostris, 173. 
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Lake Bonneville, ill.; 570. 
Lake Constance, altitude of, 690. 


‘Lake Michigan, fauna of, 495. 


Lake Moeris, 887. 

Lake Ontario, terraces and peaches about, 
‘28. 

Lake Superior, copper-bearing rocks of, - 
140, 221, 359, 453; geology of, 39, (218, 
575; rocks of, 1], 334, 422. 

Lake survey, 346. 


Lake Winnipeg, southward disttiacge of, 
30. 


Lakes and valleys in Pennsylvania, 304. 


Laminarites Legrangei, 330. 

Land-shells, European, 448. 

Land-system of Franks, 1060. 

Landes, French, 1118. 

LANGLEY, 8. P. ‘Photographing the’ co- 
rona without an eclipse, 43 spectrum of 

- argand burner, édi., 481. 

Lanium album, 306; ‘maculatum, 306. . 

‘Lanthanum, atomic weight of, 709. 

Lapithes, 231. . 

Latent heat, specific: heat, and -yolume, 
354. 

Lathyrus odoratus, 306. 

Laughter in lower animals, asi. 

Lawsonia, 370. 

Lead as an intensifier, 292. 

Lead-smelting at Altenau, 1078. 

Leadville porphyry, 192. 

Leaf-movements and. light, 39. 

Least bittern in Newfoundland, 457. 

Leaves, basipetal _ development of; 132;. 
,epinasty of, 40; exudation of water 
from, 991; structure and movements | 
of, 385. 

LECoNTE, JOHN. Apparent: attractions - 
and repulsions of small floating bodies, 
249; freezing of liquids in living vege- 
table tissue, 395; sun’s radiation and 
geologic climate, 543; thermal belts of | 
North Carolina, 278. 

LEConvTE, JosePH. © Ducks that fly. 
abroad like pigeons, 249; movement of 
arms in walking, 220. 

Lecture experiments, 250, 13; with zine- ‘i 
dust and sulphur, 18. ais, 

Lectures at American museum, New: 
York, 85; at Boston, 293; at Cooper 
union, 120; upon materia medica, 291;°: 
at New Haven, 293; scientific, at Har- 
vard divinity school, "84; at Wena OR: 
27, 85, 377. 

Leeches, segmental organs of, 999... 

LEIDY, Ae study of the human tem- 
poral bone, 7//., 380, 475, 506. 

Leidy, J., on Rotifera without rotary or- 
gans, 37. 

Leiodon, 372. 

Leitocheira bispinosa, 173. 

Lemonias Nais, 554; Palmerii, 554. 
Lepidodendron, 90, "149, 840; Harcourti, 
397; Justieri,. 307; rhodumnense, 397. 

Lepidolite, 215. 

Lepidopodinae, 2'76. 

Lepidoptera, Wisconsin, 794. 

Lepidopus elongatus, 117. 

Lepidosteus osseus 274. 

Lepidostrobi, 397. 

Lepomis, 556. -. 

Leptoptilus cruminiferus, 23. 

Lesseps, de, on Rainfall at Panama, 453. 

Lestosaurus, 372. 

Letharchus velifer, 555. 

Leticochroa baetica, 492; 
492, 

Leucospori, 369. 

Lewis, H. G., on Glacial theory, 97. 

Leyden museum, Crustacea in, 950. 

Libellago, 612. 

Libellula, 82. 


condiaisaima, : 


-Lichomolgus, 483. 


Lick observatory, transit of Venus at, 94. 
Lievrite, 215. ; 
Light on algae, 724; colors of flowers, 
and, 42; electro-magnetic theory of, 
298; leaf-movements sand, 39; percep- 
_ tion ‘of, by low organisms, 52; white- 
ness of various sources of, 184. . 
Light and foliage-leaves, 126. 


- Lighthouses, UnErOy eens in, 221. 
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Lighting buoys and railroad cars 
Limaces, Italian, 946. 
Limax, 4335, 492, 612; 

hyperboreus, 533. - 

Limenitis Disippus, 554; Eros, 554. 

Limnocalanus macrurus, 495. 

Limulus, 203, 281; eyes of, 454; 
516. 

Lingual glands of frog, L002. 
Linguistic journal, a new, 3875; 
scripts, catalogue of, 208. : 

- Lingula, 166. 

Liquefaction, 455; of oxygen and unitro- 
gen, 970. 

Liquids, flow of, on surface of burette, 
878. 

Liriope, 196. oe 

Lirus perciformis, 117. 

Lisbon, geographical soc., 121. 

Lisgocaris, 81. 

Lithium in waters 
sulphate, 650. | 

Lithology, archeological, 1029; 
tion in, at Philadelphia, 56. 

Little Miami valley, mound explorations 
in, 496. 

Liver, destruction of red blood corpus- 
clesin, 154; structural changes in, 909. 

Liver-tluke, life. history of, 72/., 330. 

Lixidi, European, 953. 

Lizard schists and serpentines, 827. 

Lizards, caudal region in, 521. 

Locomotion, animal, photography as ap- 
plied to, 189. 

Locust ravages, promoting, 252. 

Locusta viridissima, 554. 

Lodran meteorite, 211. 

L6llingite, 935. 

Léwit on Vagus nerve, 220, 

Logan memorial collection, 154. 

Logic, studies in, reviewed, 514. 

Loligo, 276. 

Longitude determinations at Chorillos and 
Valparaiso, 617; establishing secondary 
meridians of, 292. 

Lophius piscatorius, bones of, 624. 

ig aaa microscopic evidence of, 
59 

Louisiana, explorations in, 556. 

. Love-songs, 582. 

Lowell institute, 235. 

Lucanidae of U.S., 952. 

Lumbriculus, 496; variegatus, 406. 

Luminiferous ether, density of, 183. 

Luminosity of magnetic field, 971. 

Lunar crater Plato, 637. 

Lund on Human remains of bone-caverns 
of Brazil, 541. 

Luzon, Negritos of, 7/., 
ill., 297. 

Lycodes, Anguilla Kieneri of Giinther a, 
279. 

Lycopodium, 21. 

Lyell, Sir Charles, Life, letters, and jour- 

_ nals of, reviewed, 69, 110. 

Lymnaeus trunculatus, 330. 

Lymph-hearts in embryo chick, 158. 

- Lynx canadensis, 279. 

Lythraceae, 48, 786. 

-Lythrum, 316. 


, $73. 


larva of, 


manu- 


415; Tagals of, 


M.,S. T. Book reviews, 601. 

M., tT. C. Pairing of first-born, 360. 

Macer egor’s Wanderings in Balochistan, 
reviewed, 487. 

Machinery at Paris, 1878, 605. 

Maclay’s travels, 405. 

Maclura aurantiaca, 207. 

Macrochlamys, 467. 

Macroglossa Titan, 208. 

eee aes definitus, 178; dilitatus, 

3 

Macroscelides, distribution of, 163. 

Macrostachya, 397. 

Madagascar, flora. of, 895; 
900. ; 

Madisonville, O., ancient cemetery at, 373. 

Magnesium carbonate, 197. 

Magnetic field, luminosity of, 971. 

Magnetism, influence of, on chemical ac- 
tion, 36; rotatory effect of terrestrial, 
4.20. 

Magnetization, molecular theory of, 483. 


campestris, O75; 


containing calcium — 


instruc- 


slug from, 


Magneto-motive force, 391. 

Magnified objects, apparent size of, 343. 

Maine, shell-heaps on coast of, 319. 

Maine’s Early law and custom, reviewed, 
485. 

Maize, variability of, 234. 

Malacological notes, 1047. 

Malus, 466. 

Mammalian germ, morphology of, 627. 

Mammals of Essex Co., England, 165; 
lachrymal ductin, 626; of north-eastern 
New York, 72; notochord of, 399; 
quantity of blood in living, 66; as 
weather-prophets, 466. 

Man, abnormal dentition in, 68; asym- 
metry of turbinated bones in, 167; 

’ eerebral convolutions in, 526; fecun- 
dity in, 742; prehistoric antiquity of, 
525. 

Man-eating mollusk, 1129. 

Manganese binoxide, formation of, 425. 

Manila, typhoon at, 6. 

Manitoba fishes, 152. 

Mannite, second anhydride of, 205. 

Manumissions at four roads, 808. 

Manuring vineyards, 264. — 

Manuscript Troano, 578. 


Map of planets and stars near sun, May . 


6, 1883, éd/., 65. 

Marcou, ie Geological map of Bel- 
gium, 190; international geological con- 
gress, 512. 

Margaritana margaritifera, 22, 492. 

Margelis, 196. 

Marginella, 531. 

Marine engines, 701. 

Marionia, 524. 

Marsh, O. C. Distribution of casts of 
FebainPhOr yes; 56. 

Marsilia, 21, 397. 

Marsupials, communication between me- 
dian vaginal cul-de-sac and uro-genital 
canal in, after parturition, 71; foetal 
membranes of, 451. 

MartTIn, H. N. Consequences of spleen 
extirpation, 66; influence of the vagus 
nerve upon the heart, 220; origin, after 
birth, of aspiration of "thorax, 357 5 
properties of cardiac muscle and nature 
of the action of the vagus nerve upon 
the heart, 246; rhythmic muscular con- 
tractions, 38. 

Martin and Moale’s Hand-book of verte- 
brate dissection, reviewed, 281. 

Martin, J., 265. 

Maryland, med. chirurg. faculty of, 1001. 

Mass of planet, 919. 


Massachusetts, crested seal on coast of, ~ 


542; inst. technology, society of arts, 
157, 375, 489, 529, 560. 
Mastzellen of connective tissue, 1049. 
Material point, motion of, 1065. 


‘ Mathematical tripos in university of Cam- - 


bridge, 412. 
Mathurina, 466; pendulifiora, 522. 
Maturation of reptilian ovum, 10038. 
Maxwell, James Clerk, Life of, rev iewed, 
360. 
Maya manuscripts, 585. 
Measurement, absolute, 645. 
Mechanics, teaching of, 416; 
972. 
Meconic acid and derivatives, 594, 1075. 
Medieval formulae, 79. 
Mediterranean climate, 832. 


theoretical, 


_Medusae, Brazilian, 1172; deep- -sea, zdl., 


195; origin of spermatozoa in, 616. 

Megalotrocha, 38. 

Megatherium Cuvieri, 154. 

Melaenis Loveni, 260. 

Melaphyrs, Himalayan, 20. 

Meleagrina californica, 81. 

Mclopsittacus, 261. 

Men, races of, 516. 

Ménard’s Oriental history, reviewed, 41. 

Menobranchus, 279. 

Menyanthes trifoliata, fall blooming of, 
13%. 

Mercury, double haloid salts of, 16. 

Merejkowsky’s Suctociliata, 271. 

Merian, Peter, 155. 

Meridian-circle, deviation of axis of, 
1063. 


- Meteorite, 
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Neer Cc. H. The least bittern in 
Newfoundland, 457. 

MeRRILL, G. P. Fiuidal cavities in 
quartz-grains of sandstones, 221. 

Merv, Russo-Persian boundary and, 130. 

Mesembryanthemum crystallinum, 610. 

Mesoderm, vertebrate, origin of, 733. 

Mespilus, 466. 

Metal-working, great feat in, 109. 

Metallurgy of nickel in U. S., 102. 

Metals, compression of, 112; molecular 
condition of, 110. 

Meteor, track of, ¢22., 422. 

Meteoric and terrestrial rocks, 127. 

Meteoric iron, Cranbourne, 604; phe- 
nomenon, 4. 

Bishopville, 
211; Mocs, 213, 934. 

Meteorites, Dresden, 22; fusion-struc- 
tures in, 24, 1030; two Japanese, 
212; Paris, reviewed, "41. 

Meteorological research, British co-opera- 
tion in arctic, 125; bureau of Ohio, 208; 
council of England, 547; observatory 
in Jamaica, 321. 

Meteorology, Indian, 26%; progress in, 
616. 

Mexican copper-smelting, 598; manu- 
scripts, 585; national museum, 682; 
anales of same, 440. 

Meyer, E., on Anatomy and histology of 
Polyophthalmus, 96, 

Meyer and Seubert’s Calculation of atomic 
weights, reviewed, 397. 

Mice, embryology of, 851. 

Michigan state teachers’ assoc., 57. 

Microscopic evidence of lost continent, 590. 

Microscopical morphology, 603. 

Milk, bottled, 1111; ropy, 7'70; testing, 
654. 

Milk-glands, embryology of, 162. 

Mill Rock, glaciai phenomena of, 314.. 

Miller, S. "A. American paleozoic fossils, 
reviewed, 1738. ; 

Milleria herbatica, 316. 

Milne-Edwards, A. Crustacea of Blake 
and Travailleur expeditions, reviewed, 
546. 

Mimetite, 498. 

Mimicry of humming-birds by moths, 
456; in butterflies, theory of, 57. 

Mimosa, 432 ; pudica, 178. ; 

Mindanao, 5 53. 

Mineralogy, instruction in, at Philadel- 
phia, 56. 

Minerals, alteration of, 1154; collection 
of, Boston soc. nat. hist., 436; Connecti- 
cut, 601; from Juliane-haab, 215. 


655; lLodran, 


‘Mining statistics and technology, division ~ 


of, U.S. geological survey, 153. 
Minnesota, Natural history of, reviewed, 
14. 


Minot, C.S. Anatomy and histology of 


Polyophthalmus, 96; apparently new 
animal type, 305; criticism of Prof. 
Hubrecht’s hypothesis of development 
by primogeniture, 165; early develop- 
ment of reptiles, 511; life-history of 
the liver-fluke, 722., 330; pairing of first- 
born, 360; researches on Dicyemidae, 
392. 


Miocene, North German, 998. 


Mispickle, 214. 

Mississippi valley, explorations in, 263. 

Missouri weather service, St. Louis, 471. 

Mitchella repens, leafy berries in, 443. 

Mitostemma, 259. 

Mocs, meteorite of, 213, 934. 

Modiola, 433. 

Modiolicola insignis, 433. 

Mohammedans in world, 577. 

Mole pursues an earthworm, 404. 

Molecular condition of metals, 110; re- 
fraction, 94. 


' Mollia, 316. 


Mollienesia latipinna, 556; lineolata, 556. 

Molluscan rock-boring, 422. 

Molluscan type, remarkable, 146. 

Mollusks, arctic, 997%; and civilization, 
4791; fossil, of North America, 4255 
man- eating, 1129; of North Atlantic, 

- 563. 

Monadgs, parasitic, in‘ blood of fishes, 944 ; 
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_ Moncatch-Apé, voyages of, 634, 913. . 
Mongoloids, craniology o WAY. é 
Monkshood, floral evolution in, 1041. 
Monophyes, 612. | 
‘Monstrous orang, 10. 
Monteomery, G.E. Darwin, 581. 


Montreal nat. hist. soc., 3723. Peter Red- 


_ path museum (see Redpath, etc.). 

Moon, semi-diameter of, 1103. 

Moor -versuchs- station, Bremen, 374, 

Moors, manuring, 822; of Oldenburg, 
551. 

Moraine, great terminal, in Kentucky, 376. 


Morgan, Augustus de, memoir of, re- . 


viewed, 422. 
Morphine, derivatives of, 206. 
- Morphology, microscopical, 603. 
Mortillet, G. de. 
viewed, 222. 
Mortuary customs, 283; statistics, 321. 
Mosasauridae, 800. 


Mosasaurus Camperi, 372; Maximiliani, 


372.. 
Moslem property- law, $10. 
Mother, age of, and sex of child, 166. 
Mother of petre and mother of vinegar, 98. 
Moths of New Mexico, 152. 
Motor-centres in cerebral cortex, 678. . 
Motor disturbances following lesions of 
internal ear, 338. 
Motor-nerve endings, 676. 
Motor nerves of man, 1178. 
Moulting of decapod Crustacea, 389. 
Mound-builders’ pipes, 472. 


- Mound explorations in Little Miami yay 


496. 
Mounds, ‘relics from southern, 496. 
Mountain- climbing, hygiene of, 1082. 
Mouse, germ - layers and gastrula. of, 
850. 


Movement of the arms in walking, 11, 140, . 


220. 
Moxa in Japan, 457. 
Mucor circinelloides, 178. 
-Mucous layer of skin, 573. _ 


Miiller, Hermann, on Color preterences of 


the hive-bee, 305. 
Murray, Alexander, 157. 


Muscles in breathing, 461; of insects’ 
wing, histology of, 247; fatigue curve — 


of striated, 396. 
Museum of comparative zoology, 26, 83, 
. 819, 527. 
Music, Aztec, Y52s Indian, "51. 
Mussels, history and distribution of fresh- 
_ ‘water, 54. 
Mustela americana, 279. 
Mya, 274; arenaria, 602. 
Mycteria australis, 23, 
Myriapods, Devonian, 791. 
_ Myriophyllum, 468. 
Mysis relicta, 496. 
Myths, De Oe 282. 
‘Mytilus, 433. 


N. The watchmaking industries in Swit- 
zerland, 296. 

Nago language and proverbs, 1057. 

Nais, 406. 

Nantucket, pine moth of, 905. 

Naples, Bangiaceae of, 664. ;. zodl. station, 
B77, 222. 479, did. 507. 

Natal, geology of, 460. 

Natica, 319. — 

National academy - of sciences, 156, 323, 
349; convention of agriculturists, | 121; 
experiment stations, . 20° museum (see 
U.S. nat. mus.). 

Native iron, 495.. | 

‘Natural ae of Minnesota, - reviewed, 
14; of Ohi 

Nautical male, act of, 172. 

Nautilus, 230; Geinitzi, 523, | 

Naval observatory, etc. See U.S, naval, 
etc. 

Navicula, 21. 

Nearctic region, relations of, 332. 

‘ Nebalia, paleozoic allies of, 240. 

Nebula of Orion, 378. - 

Nectria cinnabarina, 369. 

Necturus, 279, 417. 

Be era distribution of, 633; of Luzon, 
tll., 


. Prehistoric man, re- 


Nelson, E. W,,: ‘AT2; explorations. in Yue 


‘kon delta, 220... 
Nelumbium, 259. >. 
Nematophores, 128. 
Nemestrinidae, 518. 
Neopsocus rhenanus, 231. 
‘Nepheline, 215. 
Neptunea Ossiani, 260. 
Neptunus rugosus, 178. 


- Nerve-endinys in muscles, 677. 


Nerve-fibres, histogenesis of, 956. . 

Nerves of ‘plood- vessels, 622; 
polarization of, 460. 

Nettles as ar tillery- plants, 555. 

NEWBERRY, J. 8. Physical conditions 
under which coal was formed, 89. 

New Brunswick, Indian relics from, 245, 

New England, cannibalism in, 408; 

. towns, 753. 

Newfoundland geology, 3735 
tern in, 457. 

New Haven. Connecticut academy. 
Connecticut academy. 


See 


New Jersey geological survey, 265; topo- 


graphical map of, 545. 
New Mexico, Bandelier’s investigations 
in, 576; moths of, 152. 


‘New South Wales, rainfall of, '716. 


New Testament autographs, add., 35. 
New . York agricultural experiment- 
station, 234, 484; documentary history 


of, 406;. fossil peccary from, 159; 
mammals of north-eastern, 72; state 
survey, 267. 


Newspapers, science and, 211. 
Niagara Falls, assoc. to preserve scenery 
of, 237. 


Nickel in U. S., 102; separation of, from | 


cobalt, 1144. _ 
Nicolia aegyptiaca, 230. 
Niger, 35; upper, country of, 778. 
Night-signals for 

-859. . 
Nitella, 496. 
Nitrate ferment, 263. 
Nitrates, reduction of, 1113. 


Nitrogen, loss and gain of, by arable soil, 


611. 


Nitrogenous fertilizers, availability of, 


309. 

Nitroso-bodies, constitution of, 544. 

Nomenclature, geographic, 1083.. 

Non-Euclidean geometry, 477. 

Nordenskiéld on Rock disintegration, 39. 

Nordenskiéld’s programme, 1161. 

Norris, P. W. Explorations in Missis- 
sippi valley, 263. 

North, F. W. Report upon coual-fields. of 
Natal, reviewed, 460. 

North, ” geographical notes from, 885; 
notes from the, 550, 774. 

North America, zoological geography of 
western, 51, — 

North American. eee 56; Sphingi- 
dae, geographical origin of, 195 5. 


North Carolina agric. experiment-station, 


376, 472; prehistoric remains in, 470; 
thermal belts of, 278, 320. 
North-sea annelids, 564. 
Northern voyages in 14th century, 1160. 
Norway, glaciation of, 1081. 
Norwegian arctic fishery i in 1882, 719. 
Nostoc pruniforme, 495. 
Notholaena candida, 370. 

Nova Scotia, sigillarian stumps of, 1044. 
Nuclear displacement, law of, ‘and its sig- 
nificance in embryology, é//., 273. 

Numbers, theory of, BOR 

Nummulina, 405. 

Nunn, Emity A. Naples z0dlogical 
station, 722. 479, 507. 

Nuphar, 468. 

Nur-aghes of Sardinia, 286. 

Nux vomica, alkaloids of, 767. 

Nymphaea, 468; lutea, 38, 


Obi and Yenissei, canal between, 321. 

Observations at high stations, 119. 

Ocean currents south of Africa, 936. 

Octopus, 276; Bair dii, 353; punctatus, 353, 
417. 


Octopus, giant, of west coast of America, 


ill., 352. 


internal 


least bit- 


geodetic. work, 173, 


TO VOLUME I. 


‘ 


‘Orthite, 497. 


627 


‘Ocypoda arenaria,. 1793. ceratophthalma, 
179; convexus, 173; Cordimana, ; 1795 
Fabricii, 173. 


Ocypoda from the Bonin islands, origin of 


- species of, 390. 

Odonata of Philippines, 1173. 

Oecanthus niveus, 410. 

Oedionychis, 22. | 

Oenothera glauca, 306. - 

O@DEN, R. Spanish: folk- lore, 542. 

Ohio fungi, 779; glacial phenomena in, 
‘4il., 2605. mechanics’ institute, 85, 156, 
439, 472, 201, 263, 490; meteorological 
bureau, Columbus, 470, 527; mounds, . 
iron in, 912; natural history, of, 278; 
state forestry’ association, 471; state 
weather service, 118; weather bureau 
signals, 320. 

Ohm, determination of, 194, 293. 

Oldenburg, moors of, 551. 

Olfactory sensations, 620. . 

Oligozynium, 405. 


* Onchidina australis, 584. 
. Onchidium, monograph of, 1130. 


O’Neill, Consul, 376. 

Onondaga Indians, 852. 

Open polar sea, theory of, 123. 

Opening-twitch, 255. » 

Ophrys apifera, 492, 

Opossum, foetal membranes of, 451. 

Opiital phenomenon, 760. | 

Opuntia, 370; Rafinesquei, 229. 

Orang, monstrous, 70. _ 

Orchid in Florida, 233. 

Ordnance experiments, 291. - 

Ordnance, report of chief of, 615. 

Ore-deposition by replacement, 883. 

Organ of Bojanus of oyster, 145. 

Oriental history, 41. 

Origin of cultivated plants, 12; of hypo- 
glossus, 59; of vertebr ates, 60. a 


Orthogonal surfaces, 534; 
tions, 1137. 

Orthoptera, European, 605. 

OSBORN, H. Foetal raembraned of 
_ marsupials, 451. 

Osmides of iridium, reproduction of, 104. 

Osphranter robustus, 24. 

Ostracism, 809. 

Ostrea, 274; angulata, 62, 567; edulis, 51, 
poe tenuiplicata, 51; virginica, -51,. 62, 


transforma. . 


Otaria jubata, 58, 346. 

Ottawa field’ naturalists’ club, 287, 266 ; 
microscopical soc., 121; Unionidae, 189. 

Oviposition in Ar gynnis, 153. . 

Owen, R. Discovery of Trichina, 206. . 

Oxalic acid, spontaneous ‘decomposition 

Oxy-acids, aromatic, anhydrides of, 816. 

Oxygen at ordinary temperatures, prepa- 
ration of, 15; formation of active, 200. 

Oxymetopon, 554. 

Oxytes, 467. 

Oxytheca, new, 5S. 

Oyster, organ of Bojanus in, 145; dis- 
ease in, 671; protozeal parasites of, 
567. 

Oysters from artificially impregnated eggs, 


Pachnolite, 1031. 

Pachygrapsus transversus, 173. 
Pachyma cocos, 499. 

Pachmyxa hystrix, 370. 
Pachypoma gibberosum, 81. 
Pairing of first-born, 278, 360. - 
Palaemon, 547. - 

Paleolithic man in Ohio, 359, 
Paleozoic fossils, American, reviewed, 173. 
Palinurichthys perciformis, 17. : 
Palinurus, 179. 

Pallas iron, 23. 


‘Palmantes perfossus, 230. 


Palorus depressus, 409. - . 

Panama, canal, 617; rainfall at, 452, 

Pancreas, histology of, 67. 

Pancreatic digestion, influence. of spleen 
on, 848. 

Pantallina, 405. 


Panther Creek coal. basin, 309, 304. 


Paolia, 96. 


_ Parental instinct a factor in the evolution 
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Papaver rhoeas, 306. 


Papilio. Aliaska, | 371; Eurymedon, 2 ye ee 
_Machaon, 871; oregonius, 371; Rutulus, — 


371; ‘Turnus, 371; Zolicaon, 871. 
Papuans and Polynesians, 341. ; 
Paramecium, 50; bursaria, 21. 
Paramicippa ’affinis, 173.00 
Parasites of elephants, 148. ~~ 
Parasitic Copepoda, 243. 


of species, 303. 
Paris. anthropological soulety: 207. 
Paris meteorites, reviewed, 41. 


Parkes museum of hygiene, 588. 


gr ace anatomy of, $99; Olivieri, 


Parthenogenesis of. acarids, 951; 
Pay titions, 586. 
Pascal. hexagr am, 592. 


‘Passalus cornutus, 334, 


Passiflora, 259, 316... 
Passifloreae, new, 560, 670. , 
Pasture- lands of far west, 186, 335. 
Patagonia, 1033; eastern, 659. 
Patagonian voyage, Bove’s, 1085._ 


Patio process in San Dinas, 599. 


Paulownia, 80. 
Peabody academy of science, 207. 


Peabody museum of American archae- 


ology, 83, 84, 292, 319, 348,' 373, 496; 
report of, reviewed, ade., 308. . 

Pearls, American, "88. ; 

Peat, action of, on insoluble phosphates: 
$80. 


Pebbles resembling artificial objects, 342. 


Peccary, fossil, from New York, 159. 

Pelagia, 287. 

Pelargonium, 306; graveolens, 202; “di- 
chogamy of, 445. . . 


Pellaea, 370. 


Pelycosauria, 204. . 

Pempelia lignosella, 487. 

Penaeus, metamorphosis of, 901; nau- 
-plius, 433. 

Pendulum- chronograph, 103. 


Pendulum, motion of, 415. 


PENFIELD, 8.L. Fluorine minerals, 331; 
optical researches on garnet, 600. 

PENHALLOW, D. P. Ainos of Japan, 307 ; 
flight of flying-fish, 278. 


; Penhallow, D. P. Houghton Farm experi- 


ments, reviewed, 250.. 
Penicillium, 178. 


-Pennatula, 5538. 


* Pennatulida, 1090.. 
- Pennsylvania, anthracite aoa! fields of, 


: * 


647; lakes and valleys in, 304; second 


geolo gical survey, 208. 


.Pentacrinus, 83, 527. 


Perameles, tongue of, 523; nasuta, 232, 

Perception of light by. low organisms, 52. 

Perception, reflex, varying thermal back- 
ground of, 345. : 

Perfossus, Cotta? 8s, 511; angularis, 230; 
costatus, 230; punctatus, 230. 

Peridermium pini, 369. 


Peripatus, blastopore and mesoblast of, | 


453. 

Periphylla mirabilis, 196. 

Peruvian fishes and reptiles from Texas, 
463; Ginkgos, 562; plants from east- 
erm Russia, 331; reptiles, 522. 

Peronospora viticola, 583. 

Peroxides, reactions of, 425; volumetric 
analysis of, 366. 

Persia, %21; improvements in, 1037; 
northern, 503 ; ; southern, 722. 

Peruvian stone- -quarrying, 748. . 

Peters, Dr. W., 438. 

Petrogale penicillatus, 24 ee 

Petroleum as blast-furnace fuel,.490. 

Petromyzon, 584; :planeri, development of 
hypophysis in, 256. 

Peziza vesiculosa, 583. 

Phalacros, 466. . 

Phaseolus lunatus, 14; nanus, 14; vulga- 
ris, 12, 13. . 

Phenoxybromacrylic acid, 305. 

Philadelphia academy of natural sciences, 
26, 27, 56, 375, 50, 51, 63, 68, 153, 
159, 160, 280, 335, 339, 342, 463, 
464, 492, 507, B22, 752, 771, "82, 

783, 801, $42, 945, 957, 958, 1089, 


see in. mineralogy and lithology 
at, American philosophical “soc. 
‘(see hte phil. soc.) ;. engineers’ club, 
559, 616, 542, 647%, 814; Franklin in- 
stitute (see Franklin institute). 


| Philipp, §8., on the Ego of organisms, 
498. 
_ Philippine Islands, 1039; house-flies in, 


169; odonata of,,1173.. 


Philologic science, 853. 
- Philotheca australis, 80. 


Phoberus caecus, 547. 
Phoca vitulina, 24, 58, 548. 
Phoenix, 230. .- 


Pholidophyllum, 202. 


Phosphates, action of peat: on, 880. 

Phosphoric acid, determination of, $24. 

Phosphoric and. silicic oxides, 981. 

Phosphorus, new: acids containing, 488; 
white, 105. 

Photographic @efacia and remedies, 588 ; 
focusing, 160; halos and reversals, 290; 
measurements, 417; notes, 589. 


. Photographs, astronomical, 349. 


Photographing the corona, 4. 

Photography, applications of, to meteor: 
ology, 1157; applied to animal. locomo- 
tion, 189; ‘astronomical, 412, 867, 
868. 

Photometer, wedge, 450." 

Photometric measurements of sun, moon, 
and electric light, 9; observations of 
transit of Venus, 97. 


Photometry, solar, 480; spectrum, 696. 


Phryganea, 554. 


‘Phrynosoma Douglassi, 204. 


Phyllites, Ardennes, 1028. 

Phyllotheca, 397. 

Phylloxera, fears concerning, 498 ; Rileyi, 
577; vastatrix, 577. 

Phylloxera i in France, reviewed, 576. 

Phylogeny of the Sirenia, 160. 

Physa heterostr opha, 202; pumeoross, 202; 
virgata, 202. 


_ Physalia, tentacles. of, 943... 


Phytonomus punctatus, 409. 


PICKERING, W. H.- Horse-trotting from 


a mathematical stand- point, 358 ; ‘photo- 
graphic focusing, 160. 
Pictet, Raoul, high speed steamer, 558. 


. Pieris Beckeri, 564; sisymbri, 55d, 


Pike’s skull, development of, 518, 738. 
Pilcomayo, 660. 
Pilidium larva, 1000. 


| Pilling, J. C. Catalogue peueue manu- 


scripts, 208. 

Pilularia, 397. 

Pilumnopeus crassimanus, 178. 

Pilumnus deflexus, 173. 

Pine moth of Nantucket, 905. 

Pinner’s Organic chemistr Ys reviewed, 
223. 

Pinnotheres ostreum, 568.. 

Pinus, 20; excelsa, 553; soe 1089; 
strobus,, 369. 

Pipes, mound- builders’, 472. 


Be capensis, 522; caroliniana, 466. 


Pirus, 466. 

Pisidium, 61; arcticum, 584; ene 586 
nivale, 584. 

Pithecia satanas, 24. 

Pithom, 1012. 

Pithom-Succoth, 581, 687. 

Pitt-Rivers collection in anthr Sneibey, 
374. 

Plagusia depressa, 467. 

Planarian, cave- dwelling, 451. 

Planeri Ungeri, 259. 

Planets, mass of, 919; small, 392, 

Planetary induction, 299. 

Plant-life, past and present, 358. 

Plants, variation in, 1087. | 

Platessa vulgaris, 289.: 

Plato, lunar crater, 637. | 

Platyarthus Hoffmanseggii, 81. 

Platycodon grandiflorum, 20. 

Platygonus compressus, 53. 

Platymesopus, 599. 

Platyphyllum, 202; sinense, 202. 

Playas and playa-lakes, 219. — 

Plectrocnemia, 345. — 

Pleistodonta, 599. 

Pleurocera elevatum, 495, 


Pleuronectoid ete 623. 
Plioplatecarpus, 372. 
Plumatella, 38. 
Plamularia palictoides, 344. 


- Plusia brassicae, effect of | pyrethrum 


upon, 249. 
Poa, 187, 370. 
Podalirius, 554. . 
Podostemaceae, holdfasts i in, $35. 


‘Podura, 612. . 


Poey, F. Ichthyologia cubana, 184, 
Pogge and Wissmann, 381. 


Point Barrow observing party, 208, 497. 
Polar quadrilateral, 288, 754. 


Polar research, 657. 

Polarization: of diffracted light, 186. 

Pollen in cycads and conifers, develope 
ment of, 41. 

Pollenia rudis, 82. 

Pollination of: ’ Araceae, 992; Arum itali- 
cum, 446; fig, 615; Rulingia, 1088; 
Rutaceae, 230. 

Pollinia, withdrawal of, in bee Sionle: 
994. 


Polygons, Beodeele, 639. 


Polyides, 344. 

Polymorphism of acarids, 951. 

Polynesia, 1038. ° 

Polynesians and Papuans, 341. 

Pol nos globifera, 260; spolopenarinay 
260 

Polyophthalmus, | 96 ; noe 96. 

Polyphylla, 203.. 

Polypodium, 370. 

Polystigma, 178. 

Polyxenus, dermal appendages of, all... 
792; fascicularis, 37. 

Pomaceae, 941. 

Pompholyx, variations of, 450. 

Ponape, Micronesia, alleged ancient ‘build 
ings at, 293. 

Pontophilus Jacqueti, 547. 

Pontoporeia, 495. aa as 7 

Poole’s Index to periodical iitavatire: re- 
viewed, 68. . 

Population, aboriginal, of northern Amer.’ : 
ica, 883; march of centré of our, e221; 
. statistics ‘of, 411. : 

Porphyrites, Cheviot, 773. 

Porphyry, Leadville, 192. 

Portugal, rights of, 990. og 

Positive prints from POEMAYS) 869. 

Potamogeton, 468. 


. Potassium chromate, separation of barium 


‘from strontium or calcium by, 361. 
Potato-disease, prevention of, 371. ° 
Potentilla anserina, 306. 
Potsdam sandstone, impressions on, 372. 
Pouchet, G., 376. 

Power, transmission of, 697%. 
Precious metals from slags, 368. 
Precocity in chicken, 574. 

Prehistoric antiquity of man, 525. . 
Prehistoric man, 222; trephining, 307. 
Prejevalsky’s movements, 265. 

Prentiss, D. W., 375. 

Pressure in carbon, 540; influence of, - 

on chemical action, 201. 


Primogeniture, development by, 165. 


Primula, Indian species of, 4'7. 
Prionastomata, 599. 


-Pristis, use of the saw in, 61. 


Prize question of Royal Danial: society 
of sciences, 392. 
Prizes, Walker, 
Procyon, 82. 
Prognostics, popular weather, 216. 
Projectile, rifled, radius of: Sonaion: ae 
864. 
Pronuba, 287. 
Propionic acids, "68. 
Prorastomus, 346.. : 
Prorhynchus, anatomy of, 846. 
Prorocentrum micans, 568. 
Prosopis juliflora, 554. 
Prostomum, 51. 
Proteine, digestion of, 601. — 
a ia myology of, 258; 
2 , 


Protella, 554, 

Proto, 554. 

Protocattannic acid, 816. 
Protophasma Dumasii, 96. . 


See Walker prizes. 


cristatus, 
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Protoplasm, chemical character of living, 
- 38; in contiguous cells, $92; living 
and dead, chemical constitution of, 613. 


- Protoplasmic bodies, chemical constitu- 
tion of, 836 ; motion, physiology of," 


607. 

Protozoa, Biitschli? s, 53; criticism of 
‘Kiinstler’s theory of,. 269 ; investiga. 
tions on, 787; preservation of, 268 ; ; 
polemical about, 1169. 

Protozoan parasites of oyster, 567. 

’ Prussian gymnasia, curriculum in, 169. 
Pseudamussium Verrilli, 51. 
Pseudotriacis microdon, 119. 

. Psilophiton, 397. - 

Psiloptera, 203. : 

Psocidae, 5177. 

Psocus heteromorphus, 281. 

Psychoda, 492... 

Psychological methods, 14, 

Pteris aquilina, 405. 

Pterocarya denticulata, 259. 

Pterostichus, 317. 

Pterycollasaurus, 372. 

Ptinus, 208. 

Ptomaines, researches on, 570. 

Public documents, distribution of, 239, 395. 

Puccinia suaveolens, 369. 

Pueblos of Tusayan, explorations of, 168. 

Pulmonata, East-Indian, 948. 

Pumps, centrifugal, 424. 

Pupa artica, 588; Bigsbii, 523; edentula, 

. 588; Gredleri, 583; Krausiana, 583; ve- 
tusta, 528. 

Putnam, F. W. Archeological’ frauds, 
99; Indian burial-mound, 168. 

Putnam, F. W., lectures by, 439. 

Pylochéles Agassizii, 547. 

Pyrameis Atalanta, 433. 

Pyrethrum, 576; iineraastollain 487 ; 
roseum, 487. 

Pyrrol-potassium, action of cyanogen 
chloride on, 817. ; 

Quadrangles, conjugate, 174. 

. Quadrature of the circle, 1. 

Quadrupeds, taxonomy of hoofed, 403. 

Quarterly journ. microsc. science, 157. 

eu ternary, 177; unicursal twisted, 

39. 


Quartz, electro-optical properties of, $70. - 


Quassia, 576. 

QuImMBy, E. T. Venturesome spiders, 
334, 

Quincy, Mass., hornblendic granite of, 
210. . 

Quinqueloculina, 405. 


limbs, muscles of, 257. 
in Cochin China, 287%. 


Raccoon’s 

- Races of men, 516; 

' Radiant heat, 248. 

_ Radiation, solar, 612; terrestrial, 829. 

Rafflesia, 344. 

Railway-accidents in 1882, 167; anal earth’s 
rotation, 700. 

Railway management as ascience, 196 ; 
rind 410; time- tables, new system of, 

8 

Railways, automatic inspection of, 195. 

Rainbow, 618. 

Rainfall in France, 1120; New South 
Wales, 716; Panama, 495; South Aus- 
wee 1119; statistics, 120; Uberaba, 

7 

Rana, 277, 317; pretiosa, 21. 

Ranunculus, 306; philonotis, 259. 

Raphidiophrys elegans, 466. 

Rastenberg granite, 930. 

Rational] fractions and partitions, 1016. 

Rattlesnake, fangs of, 63. 

Red tape, 473. . 

REDDvcs. Precocity in a chicken, 574. 

Redpath (Peter) museum of McGill uni- 
versity, 154, 238. 

_ Refining process, 1023. 

Reflection of actinic rays, 6.. 
Refraction, elliptic double, 187; molecu- 
lar, 94. 
Regel in central Asia, 322. 
Regina Kirtlandi, 279. 
REIGHARD, J. Cracking i in ice, 248 ; snow- 
‘drifts, 221, 
Aveligion and science, 548; of savages, 468. 


REMSEN, I. Influence of magnetism on © 


‘chemical action, 36. 
Renard, A., on. St. ‘David’s rocks, 541. 


- Renault's Fossil botany, reviewed, 397. 


Renilla, 553. 

‘Replacement, ore- deposition by; 883. 
Reptiles, development of, 511. — 
Resistance in carbon, 540. 
Resistance-unit, determination of, 539. 


. Resonance boxes, experiments with, 182. 


Respiration, influence of centre of deglu- 

' tition on that of, 796; experiments, 
new apparatus for, ; 131. 

Respiratory mechanism in insects, 673; 
movements, influence of, on arterial 
pressure, 395. 

Retinia frustrana, 434. 

Reversion of superphosphates, $25. 


- Reviews, book, 601. 


Revue de histoire des religions, 377.. 

Rezbanyite, 318. 

Rhabdocoela, 406. 

Rhachocaris, 547. 

Rhamphorhynchus phyllurus, cast of, 56. 

Rhees’ Catalogue of Smithsonian publica- 
tions, reviewed, 310. 

Rhinochilus, 21. 

Rhizocrinus, 527. 

Rhizomorpha fragilis, 369; necatrix, 369 ; 
subcorticalis, 316; subterr anea, 316. 

Rhizophyllum, 202. 

Rhizostoma, 287. 

Rhizotragus pupa, 333; solstitialis, 333. 


. Rhodope, position of, 897. 


Rhombus maximus, 289: 


Rhynchocephalus Sackeni, 518; volaticus, 


5] 


Rhyolite from Yellowstone Park, 932. 
Rhyssota, 467. 

Rhythmic muscular contractions, 38. . 
Rhytidophyllum, 202; pusillum, 202. 
Rhytina, 53, 293, 346, 417; gigas, 25. 


_ Ribes, 432. 


Rick, W. N. Connecticut minerals, 601. 
Rice, ’by- products from, 928. 


-Richardia Aethiopica, 405. 
RIcHARDS, R. H. Changes in structure 


of block-tin, 102; lines of weakness in 
cylinders, 106. 

Richardsonia, 405. 

Ridgway, R., 499. , 

Riebeck in India; 321.. 

Riemann’s theory, 413. 

Rifle-barrels, swelled, 1104. 

Rigidity of earth, 93. . 


Riuteéy, C. V. EHlephantiasis, or Filaria 


disease, i//., 419; fig-insects, 599; grape 
Phylloxera in France, 576; larval stages 
and habits of the bee-fly Hirmoneura, 
71l.,832; Nemestrinidae, 518. 

Rio Bembe, 609. 

Rio Pilcomayo, 660. 

Ripple-marks, 1032. 

River-courses by Vicenza. and Padua, 
1158. 

Rivers, regulation of, 301. 

Rizzolo clays, fossils of, 790. 

Roasting cylinders, 105. 

Robinia, 179, 466. 

Robins, 457. 


‘Rock disintegration in hot, moist  cli- 


mates, 39. 

Rock- salt, radiation and absorption of, 
1017. | 

Rocks classified by formation, 21; decay 
of, 324; meteoric and’ terrestrial, 127; 
thermal conductivity of, 98. 


Rocky-mountain division, U.S. geologi- 


ca] survey, 83. 

Rodents, development of, il/., 1052; em- 
bryology of, 1053; Har der’ s glands i in, 
628. 

Roesleria hypogaea, 369. 

Rogers, Prof. W. B., 157, 184. 

Romans, writing among, 1135. 

Rome, institutions of early, 858. 

Rosa centifolia, 306. 

Roscoea, anther of, 993 ; purpurea, 492. 

Rot in European grape-vines, 662. 

Rotation of solid body, 89. 

ROTHWELL, R. P. hackoung of roasting 
cylinders, 105.. 

Rotifera, without rotary organs, 37. 
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Rotula, 467. 


Royal observatory, Cape of: Good Fane; 


921. 
Royal. society of Canada. 
Ruled spaces, 289. 
Rulingia corylifolia, 553; pannosa, 553: | 

parviflora, 553. 
Rulingia, pollination of, 1088. ° 
Ruscus aculeatus, 259. 
Russia, archeology of, 574 5, 

128. - 


See Canada. . 


southern, 


Russians and English in western Asia,. 


| B24. 

Russo-Persian boundary and Merv, 130. 

Rutaceae, pollination of, 230. 

RYDER, J. A. Development of the mem- 

brane bones of the skull of the pike, 513; 
law of nuclear displacement, and its sig- 
nificance in embryology, i/., 273; pro- 
tozoan parasites of the oyster. 5673 
rearing oysters from ar tificially i ape eg- 
nated eggs, 60. 


S. Badly crystallized wrought iron, 248. 

Saccharimeter, 7%. 

enconarony ces pploulaiue, 178. 

Sacconi, P,, 376 

Sagenaria, 397. 

Sagerstroemia, 316. 

Sagitta, 446. 

St. Bernard, observ ations at, 217. 

St. David’s rocks, 541. 

St. Paul’s rocks, 590. 

Salisburia primigenia, 259. . 

Saliva, amylolyticaction of, 571; proper- 
ties of, 275. 

Salivary ‘alkaloids, 569. 

Salix mauritanica, 259. 

Salpa, 446. 

Salvia, 230; fulgens, 492; Grahami, 492. 

Salvinia, 397 

Salzbrunn, spring-water from, 649. 

Samia cynthia, 49, 

San Francisco. California academy. See 
California academy. 

Sand-tracery, 192. - 

Sanpo, 505. 

Saporta’ s Fossil algae, reviewed, 252. 

Saportea grandifolia, 259 ; salisburioides, 


Saprinus, 492. 


- Saprolegnia, 201. 


Saprolegniaceae, repr oduction i in, AAR. 

Sardinia, molluscan fauna of, 947; nur- 
aghes of, 286. | 

Sargent, C. S., on prevention of forest- 
fires, 617. 


Sarracenia, capture of prey in, 667. 


Saturn’s rings, new measures of, 688. 
Saunders, S. 8., on Fig-insects, 599. 
Sauropus, 523. 


_Saussurit, 114. 


Savings-banks, school, 170. 
Saw in Pristis, use of, 61. 
Scaphiopus, 21. 

Seapholeberis, 467. - 

Schary collection of fossils, 319. 


. Schedophilus medusophagus in Ireland, 


277. 

Schimper, A. F. W., on Development. of 
chlorophyll] and color granules, 421. 

Schists, carboniferous, 1153; fossil- bear- 
ing, 1152. 

Schizaea, 405. 

Sohizcdcndvon: 149. 

Schizoneura, 307 ; ; imbricator, 409. 

School collections of natural history, dis- 
tribution of, 155; savings-banks, 170. 

Schulze, F. E., on New animal type, 305. 

Schwatka’s exploration of Alaska, 557. 

Sciara, 492. ~ 

Science in Brazil, 211; future of Ameri- 
can, 1; and newspapers, 211; and reli- 
gion, 543; teachers’ school of, Boston, 
55; for workingmen, 295, 457. 

Scientific journals, import ‘duty on, 589. 

Scintillation of stars and aurora borealis, 
1062. 

Scion, influence of, 1166. 

Sciuropter us volucella, 181. 

Sclerostoma sipunculiforme, 52. 

Scolopendrella, 1174. 


‘Scorias spongiosa, 409. 
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- Scorpio, 208; eyes of, 454, 

Scotland, glacial depression of, 1080. 

- Screw- propeller blades, 485. 

-SCUDDER, 8 
all., 95. 

Seyllium, UE eee 

Scyphostoma, 196. 

Sea, depths of, 218. 

. Sea-otter hunting, 124. 

Seal, foetus of, 741... 

Season of flowering, 4.5. 

Seasoning wood for musical instruments, 
542. 

Seaweeds, red, fertilization of, 725. - 

Sebaceous glands of tongue, 1005. 

Sebastichthys, 88. ~ 

‘Second law of thermodynamics, 160, 248, 

Secondary batteries, 923. 

- Seed-testing, 312. 

Seeds, sprouted and dried, 
370. 

Segmental organs of leeches, 999. 

Segmentation of reptilian ovum, 1003. 

Selaginella, 21; tortipila, 561. 


value of, 


Selenium cells, electrical resistance of, 


100. 
SELWIN, A. k. C. Age of rocks on north- 
_ ernshore of Lake Superior, 11; copper- 
bearing rocks of Lake. Superior, 221. 
Semicircular canals, equilibration func- 
tions of, 847. 
Senegal, climate of, 777; 
railroad on upper, 321. 
Sensory nerves of man, 1179. 
Sepia, 276. 
Septic transfor mation, 82. 
Serbonis, 918.. 
Serpentine, crystals of, 492. 


Serum albumen in gastric digestion, 734. | 


Sesarma, 467. 

Sewage irrigation, 823. 

Sex of child, and age of mother, 166. 

Sexes of flower 8, and heat, 783. 

SHALER, N. S. Improvement of the na- 
tive pasture-lands of the west, 186. 

SHARPLES, S. P. Strength of American 
woods, 107. 

Sheep, fattening breeds of, 652. 

Sheffield scientific school, lectures at, 293. 

Shell-fish commission, Conn., 1883, HO pOnY 
of, reviewed, 223. 

Shell- heaps on coast of Maine, 319. 

SHEPARD, E. M. Impregnation in the 
turkey, 576. 

Ships, British, registry of, 439. 

Shooting, conditions “of ‘sight affecting, 
759. 

Shrimp and prawn fisheries, 242. 

Shufeldt, Dr. R. W., 499. 

Siam, upper, 1163. 

Siberia, 855. 

Siberian notes, 7'75. 


Siemens direct process, 357, 1150; unit, 


‘value of, 359. 
Sigillaria, 90, 397, 823, 840. 
' Sigillarian stum ps of Nova Scotia, 1044. 
Signals, night, geodetic, 859. 
Silene armeria, 306. 
‘Silk-culture, 206. 
Silver amalgamation, improvements in, 


Silver- milling at Charleston, Arizona, 
710.. 

Simocephalus, 467. 

Singing mice, 259. 

Siphonophorae, phylogeny of, 1171. 

Siphonorbis Dalli, 260; undulata, 260, 

Siredon, 417. 

Siren, 417. 


Sirenians, American, 740 ; phylogeny of, . 


160. 

Skin, human, lines on, 1004; 
layer of, 573. 
Skull, growth of, in dogs, 1133; of crimi- 
- nals, 527. 
Slags, recovery of precious metals om) 


mucous 


68. 
Slates, use of, 168. _ 
Slavery in Europe, 530. 
Slug from Madagasear, 900. 
Smelting, lead, at Altenau, 1078. 
Smith, Henry J. 8., papers of, 236. 
‘SMITH, 8. iv Milne-Edwards? Crustacea 


S.H. Walking. stick from coal, 


upper, 35 : 


; of Blake and Travailleur expeditions, 
546. 
Smithsonian institution, 25, 236, 556; an- 


thropological papers, 1180; publica- y 


tions, 310. 

Smoke abatement, 293. 

Snails in Spain, 995; land, from Bering 
Strait and Alaska, 1128. 

Snow, M. 8. Science for workingmen, 
457. 

Snow-drifts, 221. 

Snowballs, curious, 237. 

Soaking-pits, 820. 


_ Soapstone-quarries, aboriginal, 1101. 
Société de géographie ; recipients of gold © 


medal, 559. 

Society ‘of American taxidermists, 2938, 
350. 

Society of naturalists of eastern United 
States, 411. ~ 

Sodalite, 215. 

Soil, determination of humus in, 265. — 

Soil. temperatures, 374, 1112. 

Solanum rostratum, 316. 

Solar constant, 542, "602; eclipse of May 6, 
299, 587, 594; energy, absorption of, 
532; physics, 1156; Siemens on same, 
1061; ; radiation, 612. 

Solemaya subplicata, 21. 

Solomon-islanders, 1010. 

Solvents, congelation of, 199. 


‘Somatogyrus isogonus, 495, 


Sonoran region, 50. 

Sorbus, 466. 

Sorghum, 26; nutans, 335. 

Sound, intensity of," $66; interference of, 
by telephone, 167. 


- Sounding-wire, steel, use of, 568. 


Soundings, deep-sea, off Atlantic coast, 
Map, 56d. 


_ Sounds in air, range of, 353; produced 


by flow of liquids, 179. 
Spain, geographic work in, 437. 
Spanish folk-lore, 542. 

SPARKS, M. C. Caterpillars eaten by a 

kitten, 248. 
Sparodus, 523. 


Spathiocaris Emersonii, 81. 


Spea Hammondii, 21. 

Specific gravity of solids, deter mining, 
537; heat, 192 ‘ 

Spectroscope, direct vision, 601; observa- 
tions of transit of Venus, 636. 

Spectrum of argand burner, 7//., 481; of 
aurora, 546; photometry, 696. 

Spelling-reform, 473. 

Sperm-whale, new, 470. 

Spermatogenesis, 1167. 

Spermatozoa in Medusae, 616. 

Spermogonia of Uredincae, 781. 

Sphaerium solidulum, 495. 

Sphagebranchus, 554. 

Sphenophorus robustus, 487. 

Sphenophyllum, 397. 

Spherical triangle, 969. 

Sphingidae, North American, 795. 

Sphinx, 82, 371. 


_ Spiders, venturesome, 334. 


Spinal cord, electr ical irritability of, 155; 
irr itability of motor-nerve cells in, 394. 

Spinal nerves, relation of spinal- cord 
nerve-cells to fibres in, 393. 

Spirifer macropterus, 608. 

Spirillum, 568; ostrearum, 568. 

Spirula, 230 

Spleen extirpation, 66; influence of, on 
pancreatic digestion, 848. 

Spongilla, 50. 

Spongomonas guttula, 370. 

Sporangites huronensis, 583. 

Spores in Erian rocks, 1127. 

Sporobolus, 339, 

Spray markings, 39. 

Spring floras, 136. 

Stadia reductions, 814. 

Stamens,- functional differentiation in, 
386, 666. 


Standards, distribution of, 118. 


Stanley and de Brazza, 989; on the Kon- 
go, 225. 

Starch from sugar, 557. 

Stars, scintillation of, and aurora eo 
10862. 


Street railways, 209; 
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State weather services, 606. . 

Statice caroliniana, 483; Lefroyi, 433. 

Statistical division, U. S. department of 

- agriculture, extension of, 25. 

Statistics, rainfall, 120. 

Stature, nomenclature of, 854. 

Steam-vessel of high speed, 558. 

Steamer City of Fall River, 1072. 

Steamship, power of, 1019. 

Steel castings, 485 ; composition of, 1160; . 
corrosion of, S71; iron, 111; process, 
basic open. -hearth, 369; shop-treatment 
of structural, 106; structure of, 101; for 
structures, 698; wire, use of, in sound- 
ing, 65, 191, 568. 

Steenstrupine, 215. 

Steganoptycha clay poleana, 82. 

Steinmann’s observations at the Straits of » 
Magellan, 156. 

Stellar photometry, 8. 

Stenostoma dulce, wale 

Stenotomus caprinus, 555. 

Stenzelia elegans, 230. 

STEVENS, R. P. Evidences of glaciation 
in Kentucky, 510. ; 

Stichotricha socialis, 370; urnula, 370. 

Stigmaria, 523, 840. 

Stock, influence of, 1166. 

Stoddard’s Outline of qualitative analysis 
for beginners, reviewed, 400. 

Stone graves, 802; implement from Phila- — 
delphia, 375. 

Storer, F. H. Caterpillar-eating hen- 
hawk, 168;. domestic ducks that fly 

abroad like pigeons; 67; mother of petre 
and mother of vinegar, 98; Norden- 
skidld on rock disintegration, 39; rob- 
ins, roe. ae earthworms, 457. 

Stow, G. W., 

Strahl, H., on Early development of rep- 
tiles, 511. 

Strange performance, 379. 

cable power . for, 
102. 

Strength of wooden beams, 261. 

Streptopetalum, 466. 

Strongylus, 344; elashrabe 52; faleifer, 
52; foliatus, 52. 

Subinvariants, 91,1014. 


‘Succinea annexa, 584; chrysis, 583, 584. 


Suctociliata, Merejkowsky’ 8, 271. 

Sugar-beet, ‘assimilation in, 328. 

Sula bassana, 23. 

Sulphur in iliuminating- -gas, 307; ; in fron 
and steel, 363; in organic bodies, 876. 

Sulu Islands, BBQ. 

Sun’s radiation, 395, 458, 543, 602. 

Sunlight, action of, upon silver amalga-. 
mation, 489. 


Superphosphates, fineness of, 310; re- 


version of, 825. 

Surface geology of vicinity of Baltimore, 
209. 

Surfaces, spherical representation of, 
1064; transformation of, 638. 

Surnames, English, 77. 

Swallow-tail butterflies, Amertean species 
of, 793. 

Swit, L. New comet in Pegasus, 139. 

Switzerland, watchmaking in, 296. 

Sycophaga crassipes, 599. 

Sycotypus canaliculatus, 224. 

Symmetric functions, 349, 691. 

TONS G. J. Sphere anemometer, 

3 

Symphytum asperrimum as fodder, 651; 
officinale, 306. 

Synandrospadix, 405. 

Synovial membranes, 161. 

Synthesis of minerals and HOC 459. 

Syringophyllum, 202. 


Taber’s Winds and ocean-currents, re- 
viewed, 606. 

Tabernaemontana, 405. 

‘Tachynotus inermis, 467. 

Tacsonia, 259, 316. 

Tagals of Luzon, ill., 297. 

Tahiti, 227. 

Taste- bulbs, origin of, 523. 

Tauridea spilota, 496. — 

Taxation, beginnings of, in France, 1136. 

‘Taxidea americana, 279. 
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Taxidermists, Se society of, 298, 
350. | - 


Taxodium, 249. , 

Tea, detection of adulteratone:i in, 329. 

Teachers’ school of science, Boston, 55, 
588. 

Teleas, 410. 


Telegraphic announcements of astronomi-_ 


cal discoveries, 25. 
Telephone receiver, new, 308 j 
transmitter, z//., 302. 
Telephony, 763. 
. Telescopes, diffraction in, 185. 
Temperature of Wisconsin lakes, 31; 
variation of, iJ/., 289, production of 
low, 190. 
Temporal bone, human, é/., 380, 475, 506. 
Teneriffe, eruption of, 382. . 


Tension of bark and annual rings in 


wood, 1042; in guns, 872. 

Terebellides, anatomy of, $44. 

Ternary quartics, 177. 

Terraces and beaches about Lake Ontario, 
28; of Connecticut, 29. 

Tertiary flora of Australia, 841. 

’ Tesserantha connectens, 196. 

Testicularia cyperi, 316. 

Tests of building materials, 103. 

Tetanic stimulation of frogs’ nerves, 736. 

Tethys, 433. 

Tetranychus tellarius, 409. 

Tetrataxis, 21. 

Thelphusa angustifrons, 173; crassa, 173. 

Theobromine, 202. 

Theorem of virial, 65. 

Thermal belts of North Carolina, 278, 
320... 

Thermodynamics, exception to second 
law of, 355; second law of, 160, 248. 


. Ther mometer- ‘shelters, 828. 


Thermometers, exposure of, 247, 26. 
Thermometric observations i in cities, 156. 
Thermometry, 761; domestic, 538. 
Thomas, A. P., on Life- history Of the 

__ liver-fluke, 72/., 380. 

Thompson, J., 321, 

Thomsenolite, 1031. 

Thorax of Diptera and Hymenoptera, 
954. - 

Thorite and equivalent of thorium, 105. 

Thorium, equivalent of, 105; specific 

' heat and valence of, 106. ; 

Thouar’s explorations, 321. 

Thrips, 482; habits of, 254. 

THURSTON, R. H. Peculiarity distin- 
guishing annealed from unannealed 
‘iron, 418. 

Thurston’s Conversion-tables of weights 
and measures, reviewed, 606. 

Thyridopteryx ephemeraecformis, 179, 
375. 


Thysanura, 612. 

Tibet, 505. 

Tides, great, 434. 

Tilia expansa, 259. 

Timber, preservation of, 302. 

Time of apperceiving simple and com- 
pound concepts, 73; astronomical unit 
of, 1014; sense, 75; standard, 159; 
transmitter, telephonic, 72/., 302. 

Tin, structure of block, 102. ~ 

Tinea bisselliella, 434; pemonells 434 5 
tapetzella, 434. 

Tinnantia, 179. 

Tissues, vegetable, method for examining, 
228. 

Titanic acid in presence of iron, estima- 
tion of, 365. 

Titanium, detection and estimation of, 
364. 

Titanophasma Fayoli, 95. 

Topp, D. P. Transit of Venus at Lick 
observatory, 94. 

Tokay, Hungary, trachytic rocks of, 116. 

Tonga plant, 236. 

Tongue, sebaceous glands of, 1005. 

Too much red tape, 478. 

Topographical map of New Jersey, 545; 
work, U.S. geological survey, 118. 


‘Topography of south Appalachian pla- 


teau, 105. 
Toronto natural history society, 472. 
Torpedo-boat, electric, 297; nets, 702. 


time. 


Tortricidae, rearing,’ 150. 


Tortrix, spruce, 906. 
Tozzetti’s Ortotteri agrari, 498. 


- Trachytic rocks of Tokay, Hungary, 116. 
Tracy, C., on deflective effect of earth’s 


rotation, 98... 

Transferred i impressions, 504. 

Transformation of elliptic functions, 83. 

Transit of Venus at Lick observatory, 94; 
expedition to Florida, 300; to Santiago, 
84; observations at Helderberg, INGA, 
80; at New Haven, 81; photometric 
observations of, 97; spectroscopic ob-- 
servations of, 636. 


- Transmission, electrical, of power, $13. 


Tyravailleur’s cruise in 1882, 440 5. expedi- 
tion, Crustacea of, 546. 


- Tree- planting on school grounds, 499. 


Trees, diseases of, 780. 


Trelease, W. Color-preferences of hive- 


bee, 305. 
Trenton gravels, 1056; nat. hist. soc., 158, 
391, 466. 
Trephining, prehistoric, 307. 
Triarthron, 22. 
Triassic traps and sandstones, 882. 
Trichechus senegalensis, 495, 
’lrichoplax adhaerens, 305, 
Trifolium pratense, 306, 4382. 
Triglops, 83. 
Triglopsis Thompsoni, 496. 
Trillina, 405. 


‘ Trijlium grandiflorum, 553. 


Triloculina, 405. 

Triton, 434. 

Triton in North Auntie: 890. 

Troano, manuscript, 578. 

Trochiscus Norrisii, 81. 

Trocticus, 231. 

Tropaeolum, 306. 

Trophon breviatus, 524. 

Tropidoclonium, 279. 

Troschel’s Gebiss der schnecken, 156. 

TRUE, F. W. Movement of the arms in’ 
walking, 11. e 

True F. W., 350. 

Tryon’s Conchology, reviewed, 40. 

Tryonia, 426. 


Trypanosoma Balbianii, 568; Eberthii, 


568 ; sanguinis, 568. 


Trypeta, curious gall of a, 248; Scudderi, | 


wry psin, carbon-monoxide poisoning, in- 
fluence of, on, 798. 

Tuckahoe, 499, 

Tuning-forks, rate of, 181. 

Turbinal bones in carnivores, 524. 

Turbinated bones in man, asymmetry of, 
167. 

‘Turkestan, eastern, 504, 834. 

Turkey, impregnation of, 576. 

Turnera aphrodisiaca, 466; diffusa, 466; 
ulmifolia, 522. 

Turneraceae, 942; flowers of, 1040. 

Tusayan, explorations of pueblos of, 153. 

Tylor’s lecture at Oxford, 1055. 

Tylosaurus, 872. 

Typhoon at Manila, 6. 

Tyrol, floods in, 321. 


U. Solar eclipse of May 6, 299, 594. 

Uberaba, rainfall of, 277. 

Uhler, P. R., on Baltimore muna’: geol- 
ogy, 277. 


UVintatherium, 151. 


Umbilics, conical, 175. 

Umbra, 328, 

Undulina ranarum, 568. 

Unicursal twisted quartics, 1139. | 

Unio, 22, 274, 523; belliplicatus, 426; bo- 
_ realis, 371 ; ‘complanatus, 150; luteolus, 
371. 

Unionidae, Ottawa, 789; variations in, 
1045. 

United States bureau of ethnology, 119, 
153, 263, 470, 585;. bureau of navigation, 
292: work of, 292; bureau of weights 
and measures, 118; coast and geodetic 
survey, 183; department of agriculture, 
25, 55, 268, 291, 349, 409, 470; eclipse 
‘expedition, 119, 238; fish commission 
station at Wood’s Holl, 588; fish-com- 
mission steamer Albatross, 588; fungi 
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of, 663; geological. survey, 83, 118, 158, 
157, 183, "185, 350; geologists, and sand - 
stones, 307 : Lucanidae of, 952 ; national 
academy of sciences (see National acad. 
emy); national museum, 25, 54, 88, 118, 
152, 291, 470, 495; naval bureau of ord- 
nance, 291; ‘naval institute, 472, 978; 
naval institute, prize essay, 2935. naval — 
observatory, 55; signal service bulletin, ie 
527 ; Smithsonian institution (see Smith: 
sonian). 
Universities, 76, 409. : 
University of Cincinnati. See Cincinnati. 
pea W,, on Extinct Lake Agassiz, 
Uranidea gracilis, 496. 
Uranium, 428. 


- Uranometria argentina, Gould’ s, 264. 


Uredineae,.spermogonia of, 781. 

Uric acid, synthesis of, 203. 

Urosalpinx cinereus, 294, 

Urtica gracilis, 259. 

Utricularia intermedia, 
134. 


dispersion of, 


‘Vagus, centripetal stimulation of, 1131; 


influence of, on heart, 220, 246. 

Valgus, 203. - 

Valionia asiatica, 583; costata, 583; gra. 
cilicosta, 588, 

ya peraiee) longitude deter minations of, 

Vanadates, formation of crystallized, by 
fusion, 980. 

Vaporization, 455, 

Variables, functions of. several, 693; of 
two independent, 862. 
Variation in_ plants, 1087; 
ture, ill., 
on, 10 
Vascular nerve-centres, excitation of, by 
electrical stimuli, 735. | 

Vaucheria tuberosa, 495. 

Vaux gift, the, 26. 

Vegetation, electric light.on, 554. 

Venus. See Transit of Venus. 

Venus mercenaria in Britain, 672. 

Vera Cruz, Mexico, new harbor at, 303. 

Veratria, muscles poisoned by, 570. 

VERRILL, A. K. . Parental instinct as a 
factor in the evolution of species, 303; 
recent explorations in region of Gulf 
Stream by the U. 8. fish-commission, 
ill., 443, 581; use of steel sounding. 
wire by ‘Lieut. J. C. Walsh, 568. — 

Vertebrate embryos, caudal end of, 572. 

Vertebrates, origin of, 60. 

Vespertilio murinus, 346, 

Vesuvianite, 316. 

Veterinary hospital, 438. 

Viaduct, Kinzua, 423. — 

Vibrations, maintained, 1140; of elastic 
sphere, 90; of loaded ‘bar, 180; of 
membranes, 757; of solid bodies, 4°79 ; 
sound, photogr aphy of, 758. 

Vibratory movement of bells, 448. 

Viburnum psendo-tinus, 259; rugosum, 
259. a 

Vine, diseases of, 1125. 

Viola tricolor, 306. 

Virginias (The), 207. 

Virgularia, 553. 

Viscosity, 482. 

Visual exaltation, 534. 

Vitis californica, 578; vinifera, 578. 

Vitrina, 433. 

Vocal organs, photogr aphing, 1070. 

Volatile organic bodies, 429. ; 

Volcanoes, Japanese, 329. 

ane development of, 842; globator; 

5. 

Vortex cavicolens, 202. 

Vorticifex, 202. ; 

woe G. L. Railway-accidents in 1882, 

T 


of tempera- 
28 in the vertical, Darwin 


WADE,.J.M. Intelligence of crow, 458. 

WADsWwoRTH, M. EK. Algae and spray 
markings, 39; Kewcenaw-point geol- 
ogy, 248; Lake Superior geology, 575; 
meteoric and terrestrial rocks, 127; mi- 
croscopic evidence of lost continent, 
590; molluscan rock-boring, 422; Ste 
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David’s rocks and<universal law, 5415. 
U. 8." geologists,. aan ee iat and Ke 


-. weenawan series, 807. . 
’ Walchia, 149. . rs = 
— Waldeck’s drawings, errors s in, 150. - ee 
' WaLpbo, L.: Yale observatory: heliome- 
ter, il., 91. 
Wales, South, e0z0ic, and lower paleozoic 
> in, 108. — 

Walker prizes. of Bost. soc. nat: hist., 618. 
~ Walking-stick from coal, i/., 


Walsh, Lieut. J. C., use of steel sounding- Be 
-. West Virginia, timber resour ces of, 208. 
~ Weyenbergh, H.,374. 

Whale, bottle- nosed, 1098; baleen. 630; 


wire by, 568. 


Walther, J., on- Development’ of mem- 


brane bones of skull of the pike, 513. 
Walton, Isaak, and river Lea,'739. ° 
| WARD, 1. He Plant-life, past and present, 
358. - 


Ward, L. F. Fossil. plants from lower os an a 
; .. White, I. C., on Lakes and valleys. of 


Yellowstone, 559. 
 WaRrRIne, C. B.. Sun's radiation and 
geological climate, 395, 602.. 
Washington, anthropological 80c., 27, 350, 
410, 472, 854; biological SOC, 56, 58, 
8d, 85, 157, 237, 293, 315,. 439, 472, 559, 
675,740; philosophical society, 85, 156, 
— 209, 320,350, 375, 377, 472, 530, 320, 
344, 537, 761, 811, 826, 883, 919, 
922° Smithsonian ” institution (see 
_.. Smithsonian). 
~ Watchmaking in Switzerland, 296. 


_ Water, color of, 695; drinking, purifica-- ; 


_ tion ‘of, 979; organic matter in, 648; 
specific heat of, 643; spring, from Salz- 
brunn, composition of, 649. 

. ae works, | Antwerp, 541 ; 

Waterville meteorite, LY ne 8 

_ Weather in Novy., 1882, 34; Dec., 1882, 

184; Jan., 1883, ill., 216; Feb., 1883, <2/., 
ry Bi March, 1883, ‘ll., 385; April, 1883, 


- Boston, 


4il., 536; predictions i in Australia, ve oe 
--prognostics, popular, 216; prophets, . 


“mammals as, 466. 
- Weather report, Kansas, for February, 
154; March, 319; April, 471; May, 556. 


Weather “report, Missouri, "for April, 
471. 

- Weather pas Ohio, for March, 470; 
April, 527 


. Weather . review, Canadian, for Feb., 
~ 18838, 605. © 
Weather service, Towa, 376; Ohio, 118. 
: Weather services, state, 605. 


- Wechsels, rocks of, 931. 
_Wedge-photometer, 450. 

- Weigelia,553. 

.. Weights and measures, international. bu- 


reau of, 441. 


piscatoria, reviewed, 461. 


right, of North Atlantic, 598. 
Whale-fishery, arctic, in 1882, 33. - 
Wheat-stalk Isosoma, 251... 
Whistles, hydrogen, 865. . 


north-eastern Pennsylvania, 304. 


White’s Fossil mollusks of. North Amer. © 


ica, reviewed, 425. | 
White Sea, commerce of, 720. 
Whitman, C 

392. 


Waitnay, J. D. Geology of Lake Supe- 
rior, 39. 

Whitney’s Climatic changes, reviewed, 
141, 169, 192. 


Wilder ‘and Gage’ s* Introduction to anat- ~ 


omy, reviewed, 398. 
Wiley, H: W., 376, 
Wimshurst’s Plecuriaal machine, 357. 


/. WincHeti, N. H. Lake Superior rocks, 


334. 


Wind, pressure of, 500; and ocean- _cur- 


rents, 606; on sea and land; W115. 


Winding, determination of surface of, 


462 e 
Wing-muscles, histology of insect, 247. 
WINLOocK, W. C. 
4el., 388. 
Winogradow on Spleen extir pation, 66. 
Wire in deep-sea sounding, 65, 191, 568. 
Wisconsin birds, food of, 6753. fishes of, 
625; lakes, temperature of, 31; Lepi- 
doptera, 794. 
Wissmann’s letter from Cairo, 608; and 
Pogge, 381; trip across Africa, 330. 


_Wolkmannia, 307. 


Woman among the Kabyles, 470. 


Wood-cells in Coniferae and other trees, | 


- relations of, 327%. 


O.,. on the Dicyemidae, 


. Yueea ‘aloifolia, 


Great comet of 1882, 
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“Wood, fossil, from India, 510. 


Wood's Holl station, U. S. fish- comrnis. 
~ gion, 588, ‘ 


. Woods, strength of American, 107: 
es . . . Worcester free. school of: industr ial sei 
Weldon, W. F. B., on ‘Early development 2 
oe OE reptiles, 511. ; 
.. Wesleyan univ., museum of, 209. 
Western grasses, 234, ee 
‘Westwood, Prof. J. 0., 618. 

- Westwood . and Satchell’s Bibliotheca =o 


ence, 616. 


: Workingmen, science for, 295, ABT. a 
tel Worms, multiplication of, by ata 


845. - 


~ Wormskioldia,’ 466. 


WRIGHT, G. F.. Glacial. phenomena in 
Ohio, i2., 269. ms 


Wright, G. 'F. Studies in selence and re. , 


ligion, reviewed, 543. . 
Writing among Romans, 1135. 


Wulfenite, 1155. er 
“Wurtemberg, surface and structure of 


1034.. 


‘Wyoming historieal society, 686. 
~ Xanthine, 2023 


Xiphias, 23, 
Xylaria, 178... 
Xylacopa augustii, 513; 


Xylopagurus rectus, 547. 


Yale observatory heliometer, ill., 91. 
Yellowstone Park, rhyolite from, 932. : 


. Yesso, 723. 


Yolk, activity of, during impregnation, 
1132. 


Youre, C. A. The late Dr. Henry ie 


per, ill, 29. 
Yucatan, researches in, 1008) 
287; fertilization of, 


614. 
- Yukon delta, Meise: 8 explorations i in nthe, 


220. 


~ Zalophus Gitiespii, characters of, 1 164. 
- Zambesi, tribes 


of, 911. 

Zantedeschia, 405, 

Zea, 432. 

Zeller, P. C., 322... . 

Zine, determination of, as sulphide, 1145. 

Zizania, 12. — ee 

Zonites priscus, 523. 

Zoogenetes harpa, 492. - a 

Zodlogical gardens, Cincinnati; 294; geog- 
raphy of western North | America, 51; 
regions, 393. 


-Zoothamnium, 568. 


Zuni, model of, 25. 
Zygonectes chrysoties, 556, 
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ERRATA. 


Page 50, col. 2, line 31, for ‘ Paramarcium ’ read * Paramecium.’ 
“TB, 1, “* 67, for ‘ photographic sun’ read ‘ photo- 
graphic gun.’ 
16, for ‘ elevation in Greenland’ read ‘ eleva- 
tion in the region of greatest cold (the 
west) in Greenland.’ 


ce 97, ce 2, cc 


“ 116, *§ 2, ** 35, for ‘tennicollis’ read ‘tenuicollis.’ 

ss 119, “« 1, 16, for ‘Chilly’ read ‘Cheilly.’ 

se 149, “ 1, ‘* 54, for ‘Rogiferidae’ read ‘ Rangiferidae.’ 

‘6 149, * 1, ‘* 54, for ‘Copridae’ read ‘ Capridae.’ 

- 151, «1, ‘* 42, for ‘Reptiles’ read ‘Mammals.’ 

“ 177, “ 41, ‘ 19, for ‘Rurichnites’ read ‘ Rusichnites.’ 

oe OVE Tg Oe, kg 20, for ‘ Traena’ read ‘ Fraena.’ 

“ 192, * 1, lines 10, 11, the clause ‘‘ the coal next the mouth 


not partaking of the motion of that 
farther in the hill’? belongs to the pre- 
ceding and not to the succeeding sen- 
tence. 


Page 255, col, 1, line 2, for ‘ Mittag-Zefiler’ read ‘ Mittag-Leffler. 


287, 1, ‘* 67, for ‘tortricid’ read ‘ tineid.’ 
“ 294, * 1, “ 8, for ‘dollars’ read ‘ shillings.’ 
a 306, «1, ** 28, for ‘ Lamium’ read ‘ Lanium.’ 
© 63388, “ 2, * 49, for ‘Rumford’ read § Ranyard.’ 
se 388, © 1, * 1, for ‘Ind.’ read ‘Md.’ 
« 536, * 2, “ 6, for ‘Lun City’ read ‘Sun City.’ 
« 642, * 2, ** 63, for ‘grypus’ read ‘ gryphus.’ 
« 550, “ 1, “ 49, for ‘acid’ read ‘ pentachlor- and hexa- 
chlor-compounds.’ 
“ 612, © 2, “ 34, for ‘Drymoneura Gorge’ read ‘ Dry-- 


monema gorgo.’ 


On p. 191, the cut, which is printed bottom upward, should be 
reversed. 


